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ABSTRACT 
EDUCATION ACHIEVEMENT COMMUNITIES: 
A NEW MODEL FOR "KIND OF COMMUNITY" IN MASSACHUSETTS 
BASED ON AN ANALYSIS OF COMMUNITY CHARACTERISTICS 
AFFECTING EDUCATIONAL OUTCOMES 
MAY 1998 
ROBERT DANIEL GAUDET, B. A., UNIVERSITY OF MASSACHUSETTS 
AMHERST 
M. A., UNIVERSITY OF MASSACHUSETTS BOSTON 
ED. D., UNIVERSITY OF MASSACHUSETTS AMHERST 
Directed by Dean Richard Clark 
Assessing student achievement in more authentic ways is a major 
element of school improvement efforts all across the nation. Massachusetts 
is implementing a comprehensive student assessment program that will 
provide information about individual and district progress in mastering 
new curricula and academic standards. On the local level, school systems 
are instituting broader assessments to gauge progress. 
With the rich new data that these efforts will provide comes an 
opportunity to deepen our understanding of what contributes to 
educational success. We know that student achievement is dependent 
VI 
upon many elements both inside and outside of the classroom including 
background community factors. This project is designed to explore the 
relationship between community demographics and outcomes on an 
education achievement test, the 1996 Massachusetts statewide assessments. 
By using census data and statistical techniques including cluster analysis, 
multiple regression, and factor analysis, it is possible to develop a model of 
education achievement communities that groups municipalities by their 
affinity for educational achievement. The resultant regression formula and 
the listing of communities provide researchers with a mechanism to 
account for the impact of background community characteristics on 
aggregate achievement results. 
This analytical study utilized 1990 census data and the results of the 
1996 Massachusetts Education Assessment Program to explore the 
relationship between community characteristics and educational 
achievement. The project produced two products: a comprehensive 
community data base; and a kind of community model based on a 
Community Achievement Factor (CAF), developed in the study, that is the 
basis for organizing the Commonwealth's 351 cities and towns into 14 
education affinity groupings. 
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CHAPTER 1 
DESCRIPTION OF THE STUDY 
Introduction 
One of the difficulties in implementing meaningful education 
improvement is determining the effectiveness of specific reforms. The 
problem of ascertaining and weighing the impact of a new program on 
school performance is always a challenging one for the researcher. While 
there have been many promising reforms enacted over the past decade or 
so, it is often difficult to state with certainty that a particular new program or 
policy has had the intended result. There may be weaknesses in data 
collection as well as problems with understanding what the data means. A 
further consideration is that not all reforms will necessarily have the same 
effect in all communities. 
This work is designed to develop a contemporary model to classify 
Massachusetts municipalities according to their demographic characteristics 
for the purpose of enhancing the study of the impact of selected education 
reforms and policy changes on educational outcomes in these communities. 
The goal is to develop a way to norm communities in a fashion that enables 
the observer to identify similar systems for purposes of educational research 
and study. With a rational differentiated community model, it should be 
possible to control for community characteristics that affect educational 
outcomes. This should help the researcher to examine and evaluate the 
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impact of discrete independent input variables - as well as more general 
reforms - on a dependent achievement variable - educational results as 
measured by state assessments. 
Background 
With Massachusetts leading the way, the United States was the first 
nation to place a high priority on public education. Boston Latin, founded 
in 1635, was the first public school in the land. Through the efforts of Horace 
Mann, who became Secretary of the Massachusetts Board of Education in 
1837, the Commonwealth established the first system of universal, publicly 
funded schools in the world. Mann's vision included schools as "the great 
equalizer of the conditions of men, - the balance wheel of the social 
machinery" (Mann 20). 
During successive waves of immigration, the public schools were 
indeed the great equalizer for many new Americans. (See Lupo, 
Schlesinger, Themstrom, and Ravitch on schools as builders of civic 
consensus.) The very ethos of the nation is reflected in the commitment to 
universal public schooling as established by Mann in Massachusetts one 
hundred and fifty years ago. Public education is, in a real sense, the 
fundamental building block upon which the United States has been 
developed over the decades. Because of education's intrinsic connection to 
American life and culture, schools are relatively resistant to change, which 
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is as it should be when dealing with so seminal an element of our society. 
Yet, as is the case with most institutions, social and economic conditions 
often change and militate for reform in ancillary support institutions such 
as the public schools. 
There is a growing sense today that the schools need to more directly 
connect to and serve the diverse needs of a changing student population. 
While there has been significant progress made in reducing the gap in 
educational achievement between different groups, many students leave 
school unprepared to succeed in life. There is mixed opinion about how 
schools in the United States compare to others around the world. Some 
assert that we are falling far behind our industrial competitors while others 
argue that America's schools compare favorably with any in the world. 
There is also a concern that, while thirty years ago poorly educated citizens 
could find good employment, that is not the case today as technology 
increasingly underpins the economy. (See Stevenson and Stigler 31; Bracey, 
1993 106 for opposing views.) Albert Shanker, as president of the American 
Federation of Teachers, stated that "The achievement of U. S. students in 
grades K-12 is very poor... American students are performing at much lower 
levels than students in other industrialized countries" (Shanker 7). 
Gerald W. Bracey, a research psychologist and educational consultant, 
makes an intriguing case that much of the data and interpretation that 
shows the United States lagging behind the rest of the world is suspect. 
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While acknowledging that urban systems often do not perform well, he 
argues that, in general, America's schools do a good job of educating a wide 
range of students. He sees the wide variance in educational scores evinced 
by American students as proof that the nation's schools carry a heavier 
burden than schools in most countries. Rather than being called on to 
educate a relatively homogeneous population, this nation must 
provide instruction to a wide range of students who bring different learning 
styles, languages, motivations, and skills to the classroom (Bracey 1993 106, 
109). 
There has been no dearth of reform impulse throughout our recent 
history, but results have been mixed. Often proffered reforms are not 
enacted. Even a sound reform policy simply may not have the political or 
civic support needed to be implemented. In many cases laws are passed and 
policies are changed, yet with uneven results. During the past decade, many 
states enacted reform legislation, but few are satisfied that an effective 
change agenda has been implemented. 
One aspect of the challenge of effecting change is the very diversity of 
public education in the United States and in the various states. Schools 
vary widely in terms of their resources, community support, and success. 
Students are not all cut from the same cloth. Indeed, the tapestry of 
students that comes to school each day is varied and complex. Students 
from one community may be very different from those from another. 
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Students in different parts of the country, or in different communities in a 
state, often have very different educational needs. 
Although public schooling in America is an inherently local 
enterprise, reforms are often developed at a state or national level. Thus, 
the impact of a specific new policy or program may vary dramatically from 
one community to another. Implementing a state mandate to provide new 
textbooks to a community that already has good textbooks will have little or 
no impact on how well children in that district learn. Giving those books to 
a city or town that is using twenty-year old texts may well have a positive 
impact on the quality of education. 
Assessing Educational Quality 
There is a general acknowledgement that the quality of schools and 
schooling varies widely from place to place, yet there are few analytical tools 
available to help estimate the potential impact or gauge the actual impact of 
individual reforms on specific schools and systems. If community - the 
context in which the school operates and from which the children come - 
matters, then it is important to find ways of assessing the impact of 
community characteristics on how well students learn. 
In Massachusetts there is a tool available to assist policymakers and 
educators in sorting through community characteristics for purposes of 
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evaluating the effect of various educational programs and policies. A 1985 
Massachusetts Department of Education effort led to the development of a 
revised Kind of Community (KOC) model that was used to place the state's 
municipalities into one of seven categories ranging from urbanized centers 
to resort communities. While that work has been valuable, much has 
changed since it was crafted. This paper will analyze current census and 
demographic data through statistical analyses to develop a new model to 
help categorize communities in terms of education achievement 
characteristics by utilizing data in the 1990 federal census. (For a good 
summary of the available data, see US Bureau of the Census 1990 Census of 
Population and Housing: Summary Social, Economic, and Housing 
Characteristics: Massachusetts.) 
By applying statistical analysis to a comprehensive data base of 
municipal demographic information, it is possible to norm communities in 
a fashion that enables the observer to identify similar municipalities for 
purposes of educational research and study. With a rational community 
model in place, it is possible to identify Education Achievement 
Communities (EAC's) - communities that share characteristics that 
statistically lift or drag achievement - which will permit researchers to 
examine the impact of discrete independent educational input variables 
(e. g., curriculum reforms, increased spending, more teachers) on a 
dependent achievement variable, the 1996 MEAP student assessments. 
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This model should be helpful in understanding how changing one 
side of the education equation - an input - affects the other side - an 
output. For example, increasing per-pupil spending in a town where family 
and community characteristics have a major positive impact on baseline 
educational achievement may have less differential impact on achievement 
results than increasing spending in a community where family and 
community support may not be as positive a factor in explaining how 
students perform. Providing new textbooks may have less to do with better 
results in a town where many parents do not speak English than it would in 
a system where the language spoken at home generally is English. From a 
policy perspective, it might make more sense to bring in translators and 
para-professionals who could contact parents and help increase their 
involvement in, and understanding of, their child's education. 
Problem Statement 
This work is designed to develop a contemporary model to classify 
Massachusetts municipalities according to the demographic characteristics 
that impact educational outcomes. The major product of this study will be a 
new "Kind of Community" model - referred to in this study as an 
Education Achievement Community (EAC) - listing for Massachusetts. An 
EAC sort places communities that have similar education achievement 
characteristics in the same category. An ancillary product of this work will 
be the development of a comprehensive data base that includes 
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Massachusetts community demographics, MEAP results, and per-pupil 
spending data for Massachusetts cities and towns. 
By applying statistical analysis to the census data, this project will 
develop a new model for norming communities in a fashion that enables 
the observer to identify similar communities for purposes of educational 
research and study. With a rational EAC model, it will be possible to 
examine the impact of discrete independent input variables on dependent 
achievement variables. Without such an analysis, it is not practical to 
evaluate the impact of individual input variables on outcomes because of 
the fact that a community's social, economic, and demographic 
characteristics often exert a powerful influence on student performance 
(Grissmer et al). 
My research purposes are: 
1. To develop a comprehensive community data base that incorporates 
major demographic and achievement variables for each Massachusetts city 
and town. 
2. To develop a statistical model that can identify similar Massachusetts 
communities - Education Achievement Communities or EAC's - for 
research purposes of assessing educational inputs and outcomes. 
3. To utilize the EAC model to understand the performance of various 
communities on the 1996 MEAP results. 
The statistical methods used to develop this model are cluster 
analysis and regression analysis. While the data evaluation is relatively 
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straight-forward, the keys to accurate, reliable results are the quality of the 
data and the quality of the interpretation of the data runs. 
The demographic data utilized in this study is from the 1990 United 
States Census which is available on CD ROMs. I am utilizing the U S 
Bureau of the Census Technical Manual for the 1990 Census of Population 
and Housing, Summary Tape File 3 as my primary guide to the 
information. This population data includes hundreds of demographic 
variables, including average income, education level, job status, language 
spoken at home, and such (see Chapter 3 for more detail). While census 
data, like any self-reported information, is susceptible to some inaccuracy, it 
is the best demographic data generally available and is routinely relied upon 
for marketing, policy, and demographic studies. The 1990 census is the most 
detailed in history, yielding more information than has hitherto been 
available about the demographic characteristics of our communities. The 
data base constructed for this project contains detailed information on all 
cities and towns in Massachusetts. 
Issues 
Value of the Study. The fundamental importance of this project is 
the analytical value it brings to the education reform movement. If 
education reform is something that can be generically and generally crafted 
from afar, and if improving results is a function of finding the right policy 
and program that will infuse all of the schools with better results, then this 
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endeavor is a waste of time. There is no need to study the impact of 
community characteristics on school performance. 
History has demonstrated that there is no quick fix to improve 
education. If student achievement is the result of the interaction of myriad 
factors which come together in the classroom, and if community and peers 
exert an influence on what happens in our classrooms, then this study is of 
critical importance to the school reform movement. Indeed, one could 
argue that one reason school reform has been frustrated is that reformers 
did not appreciate the powerful impact external factors - including 
community - exert on student learning. Since many reform efforts of the 
past two decades were homogenized and aimed at a theoretical construct of 
the typical system, that may be why they failed to achieve all that they could 
have achieved. 
Today there is an increasing awareness that school change must be 
particularized - even idiosyncratic - in terms of responding to the needs of 
systems and perhaps even of individual schools. Professor Sam Stringfield 
of Johns Hopkins University, in commenting on agreed-upon points on 
education reform in the United States, said, "The most striking of these is a 
broad acceptance of the assumption that, whatever else is attempted, the 
school is the most viable unit of change" (Stringfield, 1997 8). Most reforms 
of the past fifteen years have been initiated at the state level and have been 
designed to have an aggregate effect on public education. One problem with 
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assessing systemic school reform is that we have no way of quantifying the 
impact of local demographics on the efficacy of a reform. In order to move 
the school improvement agenda ahead, this project will examine the role 
community attributes play in the educational arena. 
Validity of the Model. Another issue is the validity and reliability of 
the model developed. This new way of identifying similar communities is 
only as valuable as it is accurate in determining which characteristics are 
most salient in identifying the essential educational achievement nature of 
cities and towns. With good data and a sound statistical analysis, the EAC 
breakout should be helpful to researchers. With a coherent EAC 
description, educators and policymakers should be better able to evaluate 
the value a specific program or reform adds to public education in a specific 
district. 
Defining Education Reform. Central to this project is understanding 
what is meant by the term "education reform." There are many definitions 
of reform, but for purposes of this work education reform is defined as 
improving the achievement of students. Some could say that the process of 
reform itself is beneficial, even if results are not readily quantifiable. Since a 
statistical analysis is the basis for the development of the EAC model, it is 
important that reform be definable and quantifiable to the extent possible. 
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Problems 
Statistical analysis. This project at root depends on utilizing statistical 
techniques - cluster, factor, and regression analysis - to study and sort 
demographic variables that define community and affect educational 
outcomes. Thus, the inherent accuracy of those techniques is an issue as is 
the accuracy of the data. The data for the statistical work is taken from the 
1990 federal census and the 1996 MEAP achievement test results. How good 
is this data as the basis for this analysis? 
Anomalies. A major problem with education research is explaining 
the anomalies, or outliers, that develop as research is completed and the 
model is tested. How can unanticipated results be explained? How many 
anomalies can the study absorb without losing validity? 
Accuracy of the dependent variable This EAC model will be 
developed using the 19% MEAP results for Massachusetts cities and towns. 
Results can only be as good as is the data that is being utilized in the test, so 
it is important to build a solid case for the reliability and validity of the 
MEAP results. 
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Sustaining Education Reform 
Education reform has been a constant presence on the public policy 
stage for decades, and improving the schools has consumed much of the 
energy in public issues dialogue over that period. During the past half 
century, many major initiatives to improve education through various 
school reforms have emerged. In the 1950s, the challenge was to build the 
facilities and hire the teachers needed to educate the children of the World 
War II generation, the Baby Boom. During the early 1960s, the nation 
sought to keep up with the Russians who, because of their success in space 
and satellite technology, were perceived to have surpassed the United States 
technologically. Later in that decade, the emphasis shifted to equalizing 
educational opportunity, a goal which led to substantial increases in federal 
education funding and desegregation orders in many American cities in the 
1970s. In 1983, A Nation at Risk sounded an alarm about what the authors 
perceived as an American public education system steeped in mediocrity. 
Today we see continuing reform attempts ranging from Theodore Sizer's 
well-received Coalition of Essential Schools project to new experiments like 
charter schools and increased home schooling. 
Some observers are struck by the fact that, despite major outlays of 
public capital on school reform, relatively little has changed over the past 
few decades in terms of basic school structures. Although student 
populations and educational needs have presented new pedagogical 
challenges, schools today are organized and run very much like they were 
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after World War II. It is important to understand why implementing 
lasting reform has been so difficult. Some would argue that, in addition to 
the natural institutional resistance to change, one major impediment to 
reform is the lack of clarity on the impact of any particular reform. In the 
absence of reliable, understandable evidence that a new approach to 
teaching or a new program is beneficial in terms of student achievement, 
any reform will have little chance of being sustained. With more accurate 
and comprehensive data and analysis, it will be easier to ascertain the effect 
of reforms in a particular situation and thus easier to make the case that 
they should be continued. 
The Coalition of Essential Schools 
Dr. Theodore Sizer's Coalition of Essential Schools (CES), perhaps the 
best known of the education reform groups across the country, may well be 
the prototype of the effective school reform vehicle. Dr. Sizer's group 
focuses on teacher-as-coach, student-as-learner, competency-based 
advancement, and having students learn more about less. Yet despite solid 
peer popularity and a long history of involvement in school change, the 
Coalition has not enjoyed as much success as many would have hoped. 
Studying the CES is instructive in understanding the challenge of effecting 
and sustaining education reform, particularly the need to be able to establish 
that reforms do work to improve achievement. 
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Besides being anchored in a coherent philosophy of change, the 
Coalition has been well-funded since its inception and recently received a 
multi-million dollar grant from the Annenberg Foundation. The Coalition 
is well respected - perhaps because of Dr. Sizer's reputation and the CES's 
association with Brown University - and certainly its work has been well- 
publicized. A search of any education data base will quickly yield numerous 
articles referencing the Coalition's efforts, which are also routinely 
chronicled in the popular press. Despite all of this, the CES has not been a 
major force for change in the broad context of education reform. A five-year 
study of the Coalition that was supported with grants from the Pew 
Charitable Trusts and the Exxon Foundation found that, even after years of 
continuing work with the Coalition, schools were remarkably unchanged 
(Muncey and McQuillan 486). My own private conversations with CES 
personnel have reflected their frustration with the process of school change 
(Robert McCarthy, Larry Myatt interviews 1994; Sally Kilgore interview 
1997). 
Muncey and McQuillan found that there was a certain naivete 
among Coalition backers in that they did not have an appropriate 
appreciation of the tenacity of school culture or of the importance of 
maintaining good interpersonal communication among all faculty 
members, not just those most involved in the Coalition. The conclusion of 
this study is that"even when there seems to be a consensus that change is 
needed and even when dedicated and well-intentioned people are trying to 
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bring it about, issues and problems - often unanticipated - arise that 
threaten and impede the change process almost from its inception" 
(Muncey and McQuillan 489). 
A 1994 Wall Street Journal article reinforced the perception that the 
Coalition has not achieved the reform breakthroughs for which many had 
hoped. The Coalition provides some evidence of improvement, "But even 
Coalition officials concede such evidence is spotty." Grant Wiggins, the 
Coalition's former research director, says he remains "unconvinced that 
coalition schools are better" (Stecklow 1). 
Since the mid-1980s, the Coalition has spent tens of millions of 
dollars to reform education, Ted Sizer has become a well-known reformer, 
and Coalition spokespeople have spread the CES word all over the country. 
Yet little has changed in most Coalition schools. I would suggest that, had 
the CES been able to establish the efficacy of its philosophy through results- 
oriented assessment of schools in various communities, the group might 
have been more successful at engaging more teachers and parents and in 
actually changing its schools. The CES experience is a good indicator that, 
even with charismatic leadership, substantial funding, and ten years of 
effort, a highly touted reform process can fail to achieve lasting results. 
Until we find ways of proving to the public, the education community, and 
the policymakers that certain reforms actually do work, we will continue to 
fail to bring about solid reform. 
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Determining the Efficacy of Reform 
Gauging student achievement, which certainly should be one of the 
measures of school success, is difficult. Historically, individual states did 
not assess student performance in a consistent, meaningful manner. The 
United States only recently has begun to develop an assessment system 
designed to evaluate district, state, and national performance through the 
National Assessment of Educational Progress - NAEP. (See Wolk, Quality 
Counts, 27, for a good description of the NAEP.) The Massachusetts 
Educational Assessment Program, the MEAPs, and its replacement, the 
Massachusetts Comprehensive Assessment System (MCAS), are the results 
of this new commitment to evaluating the results of reform, not just 
chronicling the processes of reform. 
Until the value of new approaches to schooling can be established, 
new programs and policies will be difficult to maintain. Over the past ten 
years in Boston, a succession of reform ideas promised better schools to the 
citizens. The basal reader. Controlled Choice, School-based Management, 
and four different Superintendents, all are perceived to have not generated 
substantive change. Part of that perception comes from the fact that 
traditional indicators of student achievement - primarily standardized tests 
- failed to improve. Some would argue that these tests are poor 
mechanisms for evaluating progress, but in the absence of viable 
alternatives, results of those tests are significant. 
17 
The Boston experience reflects a basic conundrum for those who 
would transform the schools: ascertaining how well specific education 
reforms actually work is difficult, but a failure to establish effectiveness may 
doom reforms. While reasonable people may differ on their perceptions of 
the quality of American public education, the discussion and debate cannot 
at this time be illuminated by reliable data on education achievement. 
While the National Assessment of Educational Progress and performance- 
based and authentic assessments all hold promise to produce good 
information, data has historically been limited to standardized tests of 
varying quality. 
Education Reform in Massachusetts 
Having no other mines to work Massachusetts has mined into the 
human intellect; and from its limitless resources, she has won more 
sustaining and endearing prosperity and happiness than if she had 
been founded on a stratification of silver and gold, reaching deeper 
down than geology has yet penetrated (Mann 20). 
Horace Mann's legacy to his home state was making Massachusetts 
the exemplar of quality public education in the United States. By its very 
nature, education is a dynamic process, subject to periodic reform 
imperatives. The goal of this project is to develop a new tool - the 
Education Affinity Community model - to help gauge the results of public 
school reform efforts. One of the reasons that this is important is that 
without accurate means of assessing results, sustaining reform is 
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problematic. The Massachusetts experience is illustrative of this. While the 
Massachusetts legislature has been quick to authorize studies of the public 
schools, few of the over one hundred education reform commissions 
authorized since 1900 actually changed much. They produced many reports, 
recommendations, and rhetoric, and some successful legislation, but not 
much enduring reform. The lack of lasting impact of the mid-1980s efforts - 
the response to A Nation at Risk - mirrored the fate of other Massachusetts 
school reform initiatives, especially the major efforts of 1919 and 1965. 
There was a definite sense that all was not right with Massachusetts 
education, but there was no clear consensus about what exactly was wrong 
or how to begin to improve the situation (Gaudet 1987). 
The 1918-19 special commission on education found that the two 
major problems confronting the schools were the need "for a more liberal 
policy on the part of the State in the support of education," and the sharp 
disparity in school spending in different districts. In the mid-1960s, the 
Willis-Harrington Commission, perhaps the most successful and best 
supported reform effort in the state's history, echoed these concerns and 
criticized both inadequate state funding and the fact that "accidents of birth" 
determined where and how well an individual was educated. Between 1962 
and 1965, the Massachusetts Education Study, better known as the Willis- 
Harrington Commission, undertook a comprehensive examination of 
public education in Massachusetts. The Commission took 30 months and 
spent $300,000 to assess the strengths and weaknesses of the state's school 
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systems. The study resulted in a 624-page final report that included over 100 
programmatic recommendations. Proceeds from a new sales tax were to be 
dedicated to education reform (Gaudet, 1987 82). 
When the dust had settled on all of these endeavors, little had 
changed concerning the Commonwealth's schools. Even the heady 
promise of Willis-Harrington eventually yielded to the intractability of the 
vested interests. By April of 1967, barely two years after enactment of the 
Commission's major recommendation of changing educational governance 
- replacing the "good old boy" clique that comprised the old single board of 
education with a new, improved model that split governance between 
college and pre-collegiate education - all was not well. Not long after the 
hurrahs had echoed away, the Boston Globe noted that "The education 
reform in Massachusetts is a joke" (Levy 1). The new board and governance 
system simply had not triggered the kind of real change that the reformers 
had sought. Twenty-five years later, during the mid-1980s reform effort, 
many observers were similarly frustrated by the difficulty of bringing 
substantive improvement to public education. Willis-Harrington changed 
the process of educational governance, but that was not sufficient to fix the 
problems identified by the Commission. 
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Massachusetts Education Reform in the 1980s 
The mid-1980s education committee study came to many of the same 
conclusions as its predecessors and called for increased state contributions 
for a variety of school programs, as well as new funding formulas to cut the 
spending gap between rich and poor communities. Massachusetts passed a 
relatively modest improvement package in 1985. Chapter 188, as the act was 
known, essentially created a potpourri of grant programs which were not 
locked into law or budget, programs that had to be funded and applied for 
annually and touched on only some of the problems in the schools. A basic 
defect was that Chapter 188 gave more money to the schools with no 
performance improvement imperative. Program awards were often 
collectively bargained through the union, usually with no requirement of 
school improvement to secure the funds. 
Chapter 727, enacted in 1987, established a more visionary program to 
provide special funding for schools willing to reorganize themselves along 
the lines of the Carnegie Forum's recommendations which called for more 
teacher-centered schools. (See Carnegie Foundation, A Nation Prepared: 
Teachers for the Twenty-first Century.) It also provided extra money to 
poorly-performing Opportunity Schools, and attempted to establish 
professional development schools. Due to funding cuts, much of the 
legislation was undercut almost from its inception, and little remains of it 
today. It represented a better approach to reform than did Chapter 188 but 
still only tinkered on the margins of the educational system. Nowhere in 
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either reform package were improved educational outcomes lead elements 
of the reform process. In the absence of reliable evidence that these reforms 
actually improved education, both of these efforts soon sank beneath the 
public policy horizon. 
Across the land there is a growing agreement that insisting on 
results-oriented reform tied to achievement standards is the first step in 
developing schools that work for the twenty-first century. Marc Tucker, 
formerly of the Carnegie Foundation and currently affiliated with the 
National Center on Education and the Economy, has called for the 
definition of national education goals with assessment processes 
appropriate to local and state needs. His vision of clear goals is shared by the 
National Governors Association, former President Bush, President Clinton, 
and the vast majority of states (Tucker 52). Reform activities in 
Massachusetts this decade have mirrored the national agenda. 
The Education Reform Act of 1993 
The Massachusetts legislature once again began grappling with school 
reform in early 1991 when the newly-appointed House chairman of the 
Education Committee, Mark Roosevelt of Boston, and Senate Education 
Chairman Tom Birmingham of Chelsea took up the cause of school 
improvement as had the previous chairman, Nicholas Paleologos of 
Woburn, in 1985, and as had his predecessor, James Collins of Amherst, in 
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1984. It was thought by many insiders that this time it would be relatively 
easy to pass needed reforms. The business community, which had been 
largely unengaged in previous efforts, was involved from the beginning. 
John Rennie, CEO of Pacer Systems, Inc., a successful high technology 
company located north of Boston, formed an education advocacy group. The 
Massachusetts Business Alliance for Education (MBAE). Many of the state's 
top companies joined in the effort to improve the schools. 
Many had anticipated that reform would be a relatively easy process, a 
mistaken belief that over time led to the loss of interest by some MBAE 
members. While for public consumption all was well with the MBAE, by 
the time the reforms (a distillation of the MBAE's school improvement 
report. Every Child a Winner) actually passed, Mr. Rennie seemed to be the 
sole soul of the organization. The MBAE seemingly had done everything 
correctly in its quest for better schools. Initial conversations with "virtually 
every major stakeholder group in the commonwealth" led to "essentially 
unanimous support for the MBAE undertaking" (Rennie 155). 
After almost two years of work, the bill did become law. The major 
element of the legislation was to provide more state aid for local education 
costs. Over five years, $1.8 billion in new aid was to be distributed to local 
systems. Along with this new money came an obligation for local 
governments to maintain funding at a certain level. In other words, a 
municipality cannot cut its contribution to school spending because the state 
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is giving more. This all was intended to set a level of "foundation funding" 
- the amount it takes to provide adequate educational services 
(approximately $5500 per pupil in 1997) - that each district must spend. The 
idea was to help equalize spending between a town like Dalton, which spent 
around $4,000 per pupil, and a town like Weston, which spent over $8,000. 
Other aspects of the reform law include: technically eliminating 
tenure for teachers and removing principals from teacher bargaining units, 
thus making them more independent; reducing the power of school 
committees on day-to-day management issues and giving more power to 
superintendents; ordering the creation of school site councils (for school 
based management and decision-making) for each school in the 
Commonwealth; authorizing up to 25 charter schools that would operate 
independently of local school and union rules (increased in 1997 by 12 new 
charters and 13 conversions of existing public schools to independent public 
school status); making it possible to remove disruptive students from 
classrooms by expulsion; and developing curriculum guidelines about what 
students should know that eventually would be translated into graduation 
standards and high-stakes exams. 
These elements will have varying impacts on schools depending on 
how enthusiastically local districts implement them. Since the additional 
funding provided for schools through the legislation is not tied to basic 
school change, it may or may not lead to significant school reform. There is 
some dissatisfaction among some more affluent systems about the new 
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funding formula, but if the new reforms do result in improved 
achievement, they will have a much better chance of surviving and 
flourishing. 
Evaluating Results 
The historical record makes it clear that changing school policy and 
practice is difficult. In order to overcome resistance to change, any reform 
must be able to produce improvement. Even if the political field were 
leveled, with lobbyists for dramatic change having as much influence as 
lobbyists for the status quo, in the absence of solid evidence that programs 
work, it is not clear that new programs would be adopted. If we cannot 
make a sound case that student performance or teacher effectiveness is 
enhanced by reforms, then any changes that are adopted will not be able to 
survive (See Hanushek et al. Making Schools Work). 
The problem is not that we do not test enough; forty-seven states 
require local systems to take certain tests with thirty-eight utilizing the 
results to monitor local performance. In some states, poor test results may 
lead to a state takeover of a system such as happened to Newark, New 
Jersey. A major problem is that the tests we use may not be the ones we 
should be utilizing. Authentic assessment and performance-based testing 
are being touted as more accurate than traditional paper-and-pendl tests, but 
time will tell if that is the case (Educational Testing Service 2, 3). Another 
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problem is that is very difficult to assess the differential impact of specific 
reforms on different communities. 
Besides a lack of faith in test results, another major barrier to 
education reform is the lack of reliable information about which factors 
drive or drag educational achievement by our students. There have been a 
number of studies done on input-output aspects of achievement over the 
past twenty years (the "production function" model - see Chapter 5), but 
there have been relatively few studies undertaken recently. Massachusetts, 
like the rest of the country, has premised its contemporary reform policies 
on altering educational inputs - establishing foundation budget levels, 
increasing per-pupil allocations, raising teacher salaries - and on structural 
changes - establishing school site councils in the 1980s and mandating 
school-based management in the current reform package. There has been 
an assumption - perhaps only a hope - that changing the resources devoted 
to schools or altering the processes of education would have a beneficial 
impact on student outcomes. One element that has been missing from all 
of this, at least in Massachusetts, is any solid analysis of which inputs 
contribute to better results by students. Without the tools to factor the 
impact of community demographics on educational achievement - 
including an EAC model - input-output analyses are necessarily limited in 
their value. 
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Significance of the Study 
Public education in Massachusetts costs over five billion dollars a 
year. It is the single most expensive public undertaking in the state. Five 
times in the past twenty-five years the Commonwealth has made serious 
attempts to reform education. One fundamental problem with education 
reform is that it has been relatively difficult to gauge the results of reform 
endeavors. In the absence of compelling data that shows that certain school 
changes do result in better education, innovation is difficult to 
institutionalize. 
This proposed study is important because it looks beyond classroom- 
based educational practices to begin to identify and analyze the social, 
financial, and demographic factors that define community and affect 
student outcomes in Massachusetts. While other studies have examined 
student performance in terms of selected inputs and outputs, this study is 
the first step in examining Massachusetts educational achievement with 
reference to a wide variety of factors, both school-related and external, that 
may have an impact on student performance. With the development of a 
coherent kind of community model and a resultant listing of Education 
Achievement Communities (EACs), it will be possible to deepen our 
understanding of the impact of selected input variables on specific 
educational outcomes. 
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Definition of Terms 
There are several potentially ambiguous terms that will be important 
to this work. 
Education reform There are many types of education reform. Changes in 
various aspects of how schools work (such as school-based management 
generally and controlled choice in systems under court desegregation 
orders) do change the process of education, yet they do not necessarily affect 
the product or outcomes of education. Raising standards and testing 
teachers for competence are two popular 1980s reforms that did remarkably 
little to improve education. School reform for purposes of this paper refers 
to school change that results or is likely to result in better student 
achievement. 
Student achievement There is no totally satisfactory way to measure 
student outcomes in Massachusetts or anywhere else. Using SAT 
(Scholastic Assessment Test) scores makes little sense both because average 
scores are affected by the percentage of student population that takes the 
exam and by the fact that the SATs, which are norm-referenced tests, are not 
designed to measure student achievement against some specific criteria. 
Looking at graduation rates or dropout statistics is not helpful because there 
is no standard statistical procedure which is shared by all systems, nor is 
there a consistent graduation standard of achievement by students that is 
shared by all districts. Thus, one system may graduate students who do not 
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meet standards while the next town may not. This study is utilizing the 
results of the 1996 MEAP statewide assessments as a proxy for achievement, 
the dependent variable. 
Factors affecting student achievement include a constellation of 
independent variables that have an influence on performance. These 
include school-based factors - average per pupil spending, teacher experience 
level, average classroom size and student-teacher ratio - as well as 
demographic information recorded in the 1990 United States Census such as 
mean income, mean education level, the percentage of students attending 
private schools, family status, incidence of poverty, and employment status. 
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CHAPTER 2 
A REVIEW OF THE LITERATURE 
The literature of student achievement is rich. The ultimate purpose 
of this project is to develop a tool - the new breakout or model of 
community - that can ultimately help reformers better understand 
education achievement on a community-by-community basis. The 
literature search involves several elements. 
One area to be explored is how to determine the efficacy of education 
reform as measured by student achievement. If the goal is to develop an 
analytical tool to help evaluate reform progress, then it is important to 
understand the literature of the reform dynamic. How would a new model 
of community help gauge progress? A second area of inquiry is the role 
various factors play in educational performance. If this new model of 
community is to be helpful, it must be shown that certain variables do have 
an effect on learning outcomes. The literature is replete with articles and 
books that consider the factors that affect outcomes. For example, much has 
been written about the importance of per-pupil spending on how well 
students achieve in school, on the impact of parental interest on results, and 
such. Finally the literature search will look to identify the elements that 
define community to see if this literature is helpful in developing a 
municipal model that correlates with educational achievement. 
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School Reform 
The literature of contemporary school reform, post-A Nation at Risk 
in 1983, can be divided into two major divisions: 1. A consideration of the 
suggested reforms themselves; and 2. The impact of proffered reforms on 
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school improvement. 
During the 1980s, much of the literature on reform dealt with specific 
packages and proposals that different states and groups developed to 
improve public education. Texas called for state-mandated standards, "No¬ 
pass, no-play" for athletes, and competency tests for teachers. California 
worked towards a statewide prescribed curriculum and increased school 
funding. Massachusetts' reform package consisted of a series of grant 
programs and the creation of School Improvement Councils to bring school 
management closer to parents, teachers, and the community. There was 
certainly no shortage of proposals across the land, and even a casual glance 
at the academic and popular press of the period would yield several stories 
on various strategies to reform public education, including back-to-the- 
basics, school-based management, teacher empowerment, and Carnegie 
Schools. 
A review of the literature of the 1990s would reveal a shift to more of 
an emphasis on determining the impact of various reform policies on the 
schools themselves and on the performance of their students. The decade 
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of the 1990s will likely be remembered as the period when determining 
what actually works to improve education became a research priority. 
Reform in many states today is focused on developing relevant curriculum 
frameworks, content-based academic performance standards, and authentic 
assessments that go beyond traditional standardized tests. Reform 
evaluation will look beyond the processes of reform and actually consider 
the results of reform. 
For purposes of this study, school reform is defined as policies and 
activities which lead to enhanced student achievement. This definition, 
while appearing straight-forward and understandable, posits the need for 
several kinds of information in order to gauge the results of reform. First, 
we need to know what it is we expect students to learn and what skills they 
should master in order to be considered educated. Second, we need to know 
how to evaluate student progress towards those goals. 
Effective Schools and Essential Schools 
While reformers in the 1970s and 1980s did not see the development 
of reliable assessment devices (or even an accepted definition of what 
students should know), progress in creating more effective schools was 
made. No consideration of the last quarter of the twenty-first century 
should ignore two of the most enduring reform efforts. The Effective 
Schools Movement basically set out what a good school should look and 
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feel like, and the Coalition of Essential Schools further refined the model of 
the successful contemporary school. 
The Effective Schools Movement was popularized by Ronald 
Edmonds. He listed five ingredients of such a school: strong 
administrative leadership; high expectations for students; an orderly 
atmosphere conducive to learning; an emphasis on basic skills acquisition; 
and frequent monitoring of pupil progress (Purkey and Smith 429). These 
last two points have led some to assert that "effective schools" is just 
another way of saying "back to the basics," but there is a clear emphasis on 
the school itself - not some centralized administrative fiat - providing the 
energy and ideas needed to improve. Sources to look to for more 
information include Ronald Edmonds, "Effective Schools for the Urban 
Poor," 1979; Ralph Scott and Herbert J. Walberg, "Schools Alone are 
Insufficient: A Response to Edmonds," 1979; and Lawrence C. Stedman,"The 
Effective Schools Formula," 1988. 
A major observer, and perhaps the best known reformer, of the 
contemporary school setting, Theodore Sizer of Brown University, has 
developed his "essential schools" theory which is set out in Horace's 
Compromise. The Coalition of Essential Schools embraces five 
imperatives for better education in secondary schools: 
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- Give room to teachers and students to work and learn in their own, 
appropriate ways; 
- Insist that students clearly exhibit mastery of their school work; 
- Get the incentives right, for students and teachers; 
- Focus the students' work on the use of their minds; 
- Keep the structure simple and thus flexible (Horace's Compromise 
214). 
Much of Sizer's prescription is consistent with generally accepted reform 
strategies. The difficulty arises in determining how successful the Coalition, 
and any reform, is in actually effecting real change. How do reforms on the 
front end affect outcomes and school quality on the back end? 
School Reform in Massachusetts 
To understand the dynamics of the school improvement and 
education reform process in Massachusetts it is important to study the 
reports and recommendations of various efforts over the years. While they 
did not focus on student outcomes - a relatively new field of endeavor - 
they do help us set the context in which reform policy evolves. 
Various special commissions authorized by the General Court (the 
formal name for the state legislature in Massachusetts) are helpful. The 
most comprehensive of these was the Massachusetts Education Study of 
1962-65 (known popularly as the Willis-Harrington Commission) which 
detailed the problems and promise of Massachusetts public education in a 
masterful 624-page report. The Massachusetts State Archives at Columbia 
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Point hold the working papers of this commission. Subsequent studies in 
1978, 1984, and 1985 are also part of source material. (See Gaudet, 1987, "The 
Willis-Harrington Commission," for detail on the study.) 
Several books are helpful on the historic and cultural aspects of 
public education in Massachusetts, necessary antecedents to any study of 
achievement. These include Education and Social Change in Nineteenth- 
century Massachusetts by Carl F. Kaestle and Morris A. Vinovskis and The 
Irony of Early School Reform: Educational Innovation in Mid-nineteenth 
Century Massachusetts by Michael B. Katz. One book that is particularly 
good is one that the researcher would not typically look to - J. Anthony 
Lukas's Common Ground: A Turbulent Decade in the Lives of Three 
American Families. Lukas deals with the weight of history and culture in 
the development of and reaction to social policy in the Commonwealth. 
Other publications worth reading are Citizen Attitudes Toward 
Education, 1974-75 a survey by the Massachusetts Department of Education 
and other polls done by the University of Massachusetts, the Becker 
Institute, and the Massachusetts Teachers Association. The Lincoln Filene 
Center at Tufts University published some interesting materials in the 1960s 
including Public Education in Massachusetts: Problems and Challenges, 
edited by Bradley Seasholes. 
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The Literature on Achievement 
Solid student achievement is a goal of the education system. 
Education Week and journals like Educational Leadership, Educational 
Researcher, Phi Delta Kappan, and Education Administration Quarterly 
provide good information in an academic context. There is a diverse 
research body on what contributes to achievement and what detracts from 
learning. 
This project is interested in gauging the impact of external, non¬ 
school factors on educational achievement. This is a relatively new area of 
study, at least in Massachusetts. Historically there was an implicit 
assumption that America's schools were, if not among the best in the world, 
more than adequate to prepare young people for life and work. There was 
relatively little research on student outcomes because student outcomes 
were perceived as positive and because there were no solid dependent 
achievement variables to analyze. 
The most comprehensive effort to evaluate and compare outcomes of 
students in the United States is the National Assessment fo Educational 
Progress (NAEP) which is constantly evolving. While the completed NAEP 
data will be invaluable to the researcher interested in gauging student 
achievement as an dependent variable outcome, solid NAEP data on each 
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state will not be available for several years. The predecessor of all of today's 
achievement research was a mid-1960s study produced by James Coleman. 
The Coleman Report 
For many years, the major research on student achievement was a 
comprehensive study of educational inputs and outcomes authorized by 
Section 402 of the Civil Rights Act of 1964 which directed the commissioner 
of education to carry out a survey on the lack of equality of educational 
opportunity. The resultant study was popularly known as the Coleman 
Report. Even today, sociologist James Coleman's work is the point of 
departure for many who investigate the relationship between various input 
variables (such as teacher education level, facilities' quality, number of 
books in the library, etc.) and educational achievement outcomes. 
Previously, there had been very little statistically-driven social science 
research. Projects often consisted of consultation and conversations with 
education leaders and social scientists, not the collection and analysis of 
hard data (Coleman 1966). 
As a result of the 1960s movement towards extending full civil rights 
to all Americans, the federal government ordered the identification of 
which factors most contribute to the educational development of children. 
Before Coleman, there had been no comprehensive quantitative study of 
this topic. On the eve of the War on Poverty, it seemed reasonable to figure 
out what type of support and input resources most contributed to 
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achievement among disadvantaged students, particularly minorities. The 
charge to Coleman was to carry out a survey "'concerning the lack of 
availability of equal educational opportunities by reason of race, religion, or 
national origin, and to report to Congress and the President within two 
years" (Coleman, 1990 121). 
Coleman's research was extensive in that "nearly 600,000 children at 
grades 1, 3, 6, 9, and 12, in 4000 schools in all fifty states and the District of 
Columbia, were tested and questioned; 60,000 teachers in these schools were 
questioned and self-tested; and principals of these schools were also 
questioned about their schools." The focus of the survey "was not on what 
resources go into education, but on what product comes out" (Coleman, 
Public Interest 70-75). The report was released in 1966 and tindered a 
firestorm of reaction and response, much of it negative. 
Major Findings 
Coleman's essential finding was not particularly controversial, 
especially in the context of the mid-1960s efforts to expand opportunity to 
those who had been forced to live outside of the mainstream of the 
American middle class. "Disadvantaged children performed better on 
standardized tests in schools that were predominantly middle class, and that 
middle-class children did not perform worse in schools with substantial 
proportions of minority children" (Friedman, Meltzer, and Miler 113). 
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Thus, there was no academic achievement downside to bringing students 
from different backgrounds together in a common school setting; all 
students could benefit. (For criticism of Coleman's methodology, see 
Marshall Smith in Mosteller and Moynihan 1972; Friedman, et al; and 
Madaus.) 
In 1990 Coleman wrote Equality and Achievement in Education, a 
look back at his 1966 work which presented the findings in a more cogent 
manner than had the original document which often read like a technical 
report. The principal finding was that: 
...those resources under the control of the school were considerably 
less important that those which were intrinsic to the child's family 
background. That is, the resources brought to education from the 
home were considerably more important for achievement than those 
provided by the school (Coleman, 1990 40). 
Further: 
A simple general statement of the major result [of the Coleman 
Report] is that the closest portion of the child's social environment - 
his family and his fellow students - affect his achievement most, the 
more distant portion of his social environment - his teachers - affect 
it next most, and the non-social aspects of his school environment 
affect it very little (74). 
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In summary Coleman said: 
Altogether, the sources of inequality of educational opportunity 
appear to lie first in the home itself and the cultural influences 
immediately surrounding the home; then they lie in the school's 
ineffectiveness to free achievement from the impact of the home, 
and in the schools' cultural homogeneity which perpetuates the 
social influences of the home and its environs (124). 
Coleman's report created a strong response because of what it said 
about the likely impact of desegregation efforts on minority achievement. 
He stated that desegregation per se would have little impact on the school 
performance of minorities. Because of the need for equity and the 
checkered nature of the nation's racial history, desegregation in and of itself 
was a desirable goal, but that process would not necessarily further the 
educational achievement of minorities. The things that students carried to 
school - home factors - were the key determinants of achievement, and 
integration, a worthy social goal, would not change the home characteristics 
of students. 
In his Presentation to the Massachusetts Legislature in 1976 Coleman 
stated: 
Altogether I believe we can say from the research results on the 
educational effects that school desegregation is seldom harmful 
(though where there is extensive turbulence, the short-term effects 
may be educationally harmful to both blacks and whites), sometime 
beneficial, but not sufficiently so that school desegregation can be a 
major policy instrument for increasing black achievement and self¬ 
esteem (Coleman, New Perspectives 114). 
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Coleman wrote many pieces on his work including the actual study, 
James S. Coleman et al. Equality of Educational Opportunity; two 
summary analyses, James S. Coleman, Equal Educational Opportunity; and 
a 1990 work. Equality and Achievement in Education, in which Coleman 
puts his mid-1960s work in a more contemporary perspective. For a 
provocative article on the difficulty of equalizing opportunity, see "Equal 
Schools or Equal Students?" Public Interest, Summer 1966. Of special note 
in this state is Coleman's Presentation to the Massachusetts Legislature 
1976, as reported in Murray Friedman, Roger Meltzer, and Charles Miller, 
eds.. New Perspectives on School Integration, p. 113. See also F. Mosteller 
and D. Moynihan, On Equality of Educational Opportunity, Random 
House, 1972. 
During the mid-1980s many people once again became interested in 
the nature of school improvement and education reform, and particularly 
in how to measure whether or not reforms were working. There was 
relatively little literature available, especially with reference to the 
Massachusetts experience, on identifying and understanding those factors 
that enhance or inhibit student achievement. There is certainly more focus 
today on studying reform, with scholarly work and reform proposals that 
deal with selected aspects of school improvement - teacher empowerment, 
multiculturalism, parental involvement, school-based management, 
curriculum - as well as with the more general issues of resources and 
accountability. 
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A key issue that needs to be addressed by investigators, however, is 
basic to developing an understanding of what does work to improve 
schools: Once constructive reforms are developed, do those reforms have 
the same impact in all types of school systems? Is school-based 
management, for example, more effective in promoting school change in 
suburban communities than in rural or urban ones? Would raising teacher 
salaries have the same impact in one type of community as opposed to 
another? Does reducing classroom size mean as much in an upscale suburb 
as in an inner city classroom? 
While each of these specific questions certainly warrants detailed 
investigation, this paper will not attempt to do that. Rather, my purpose is 
to develop q tool to help answer those questions, a new model that will 
place Massachusetts communities in specific categories that will help 
observers to isolate more distinctly the impact of selected educational inputs 
on selected outcomes. Is there a differentiated impact of the same reform in 
different kinds of communities? Logic dictates that the demographic milieu 
in which a reform is offered will have a definite affect on the effectiveness 
of that reform. Despite this common-sense notion, many studies do not 
filter analysis through an accurate Kind of Community (KOC) model that 
would enable the researcher to isolate more accurately the effect of a given 
reform in different schools and school systems. Until we develop a 
coherent KOC model and utilize it in research, even well-conceptualized 
scholarly research may be second-guessed because of a failure to 
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appropriately factor in the role that community characteristics plays in 
affecting results. 
Concerning this project - a study of the impact of non-school factors 
that enhance or inhibit student achievement in a context of 
demographically normed communities - relatively little secondary source 
material is available. Despite a plethora of articles, monographs, and books 
on myriad initiatives and reports on school reform generally, there is still 
only a small body of writing that solidly hones in on student achievement. 
As evaluating performance takes center stage, there is a growing body of 
literature that examines the impact of specific external factors, such as the 
characteristics of a student's family and community, on school performance. 
The recent work done by the Brookings Institution on the economics 
of education reform which was summarized in Making Schools Work 
(Hanushek et al, 1994) and the responses to and critique of that research 
give us a clear indication that reform research has shifted to a direction 
where isolating the impact of discrete reform variables will be increasingly 
important to the educational researcher. The Educational Testing Service 
and the RAND Corporation have completed studies recently which add 
substantially to this body of knowledge (See Harold Wenglinsky, When 
Money Matters; Grissmer et al, Student Achievement and the Changing 
American Family.) 
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Project Data and Resources 
One of the impediments to accurately assessing the relationship of 
educational resources and activities to desired student outcomes has been 
the lack of substantial data on student achievement. In the absence of 
knowing how to evaluate performance, it is difficult to identify what works 
to improve public education. The United States Department of Education 
spends only 5.5% of its budget on research as compared to the 56% of the 
budget for research for the National Institutes of Health. Relative to many 
other fields, education research is underfunded (Viadero, 1994 24). 
In his 1990 book updating his 1966 research, James Coleman 
referenced the historical reality of assessment. He spoke of the existence of: 
... an unspoken, almost subliminal, gentlemen's agreement: School 
administrators, for their part, were no more eager to be tested on their 
actual achievements than children are, and unlike children, school 
administrators were not under the control of others who demanded 
that they be tested. Educational researchers for their part, could be 
safe from the attacks of other researchers who challenged their results 
as long as they made no research-based statements about the relative 
effectiveness of different educational practices.... As a result of this 
polite agreement, children's minds are left to wander aimlessly, 
untaught because the lessons that might be learned about teaching 
effectiveness remain unlearned (Coleman, 1990 2). 
Historically, research on education reform often consisted of 
documenting what the new commitment to increasing the resources of the 
schools had actually purchased. The observer can study tables in the United 
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States Department of Education's annual data compilation. The Condition 
of Education, and track progress as defined by increasing the resources 
devoted to the schools. This document tracks spending, teacher salaries, 
and such, over time. It is almost impossible, however, to gauge how well 
students were doing in terms of learning. Despite a flurry of interest in 
"standards-based reform," no state has yet developed an assessment 
mechanism that accurately measures student achievement. 
In Massachusetts, the state Department of Education is in charge of 
determining the categories in which to place different types of cities and 
towns for educational analysis purposes. The major work in this area is a 
1985 Department of Education report that identified certain demographic 
characteristics as salient in terms of defining types of municipalities, A 
New Classification Scheme for Communities in Massachusetts 
(Massachusetts Department of Education, 1985. See Appendix C for more 
information on this.) 
The major data source for developing the current project7s model is 
United States Census Bureau information which is contained in 1990 
Census of Population and Housing, Summary Tape File 3 which literally 
contains millions of pieces of demographic data. The other statistical 
element of this project is the dependent variable against which the model 
will be tested - the 1996 MEAP statewide assessment tests results. This 
information is available is several formats from the Massachusetts 
45 
Department of Education, Malden, and from the state data center at MISER 
(Massachusetts Institute of Social and Economic Research) at the University 
of Massachusetts, Amherst. The Department has published several 
volumes which explain the MEAP in detail. These include The Summary 
of District Performance and the Statewide Summary which contains 
detailed information on the development and implementation of the 
MEAP. A final resource is the Massachusetts School District Profiles which 
were initially published by the Secretary of Education's Office, Boston. 
These mini-reports, now available from the state Department of Education, 
contain census, per-pupil spending, teacher pay level, and school system 
characteristics. This is available in text form from the department and on¬ 
line. (Internet address: http:/ / www.info.doe.mass.edu.) 
Testing and Assessment 
Quantitative analysis is only as useful as the data is reliable and 
accurate. Thus, it is important to consider the nature of testing and 
assessment in contemporary education. Finding the ideal test is as difficult 
as finding any ideal, but, if we are interested in student performance, a 
domain- (or criterion-) referenced instrument is the preferred choice. 
Unlike most standardized tests that are norm-referenced - comparing how 
well students perform relative to other students - well-designed criterion- 
referenced evaluations "find out what students have achieved in absolute 
terms” (Borg and Gall 65). Reference sources in this area include 
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Principles of Educational and Psychological Measurement and Evaluation 
by Gilbert Sax and Educational Research: An Introduction by Walter R. 
Borg and Meredith D. Gall. Other good references are Contemporary Issues 
in Educational Psychology by Harvey F. Clarizio, Robert C. Craig and 
William A. Mehrens and Educational Psychology: Mastering Principles and 
Applications by Janice T. Gibson and Louis A. Chandler. 
The School Improvement Model Project at the College of Education, 
Iowa State University, Ames, has produced several reports on testing and 
assessment for various school district clients which are helpful to 
understanding contemporary assessment. (See Manatt, "Analysis of Field 
Test of the School Improvement Model for the Monroe County [FL] Public 
Schools," Occasional Paper 96-1.) A 1994 book by Mary Henning-Stout, 
Responsive Assessment, looks at the issue from the contemporary 
perspective of connecting assessment more directly to teaching so that 
assessment becomes more of a means to good education than an end in 
itself. 
The NAEP Over the past few years, several new assessments have 
been developed that are designed to measure actual student achievement in 
a manner that permits comparison among different student populations in 
different districts or states, and perhaps between countries. Nationally the 
most promising work in this area is being done under the auspices of the 
National Assessment of Educational Progress (NAEP), a comprehensive 
criterion-referenced examination battery which is administered by the 
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Educational Testing Service under contract with the National Center for 
Educational Statistics, Office of Educational Research and Improvement, US 
Department of Education. Proceedings from the 1981 Educational Testing 
Services (ETS) Invitational Conference, which dealt with major testing 
issues, is available in Measurement, Guidance, and Program 
Improvement, William B. Schrader, editor. 
The NAEP is designed to be "the nation's report card." The NAEP 
establishes "anchor levels" that attempt to describe what students can do at 
and around selected points on the NAEP scale. For a discussion on national 
testing, see Ronald E. Hambleton and Sharon F. Cadman, "NAEP State 
Reports in Mathematics: Valuable Information for Monitoring Education 
Reform" in the Summer/Fall 1994 New England Journal of Public Policy. 
The NAEP is a work in progress. My own experience with the 
organization - researching it, discussing the NAEP with representatives of 
the test, being interviewed to assess NAEP reporting mechanisms - gives 
me some confidence that in time the NAEP will be a valid source of 
comparative student achievement information. The ETS report by Harold 
Wenglinsky, When Money Matters, utilizes NAEP achievement 
information as dependent variables and looks to future versions of the 
NAEP to provide the definitive dependent variable for assessing 
educational progress. Current NAEP materials are good sources of 
information about what achievement assessments are attempting to do. 
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ETS Policy Notes, which is not exclusively dedicated to NAEP issues, is 
published regularly by the Educational Testing Service of Princeton, New 
Jersey, and gives the researcher good information on current assessment 
issues. 
The Massachusetts Educational Assessment Program In many states, 
including Massachusetts, local assessment efforts are modeled after the 
national effort. The MEAP (Massachusetts Educational Assessment 
Program) has much in common with the NAEP (National Assessment of 
Educational Progress). Each instrument is criterion-referenced so students 
are tested against some theoretical standard of achievement. All students - 
with the exception of some special education classes - take the test, so 
systemwide results have more meaning than when only a few students 
(who may be highly selected and not represent the typical school 
population) take the exam. The test is designed to enable comparisons 
between districts. Because of the large number of students taking the exam 
(140,000 in Massachusetts), standard error is minimized. 
The best data available on the MEAP is the Technical Manual 
developed by Advanced Systems, Inc. of Dover, N. H., the test developer. 
This provides detailed information about how the test was developed, its 
validity and reliability, and how it is being continuously upgraded. It also 
contains data about how certain demographic groupings of students (urban. 
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suburban, rural, for example) perform relative to each other. The MEAP is 
discussed in detail in Chapter 3. 
The last year the MEAP tests were given was 1996. Massachusetts, 
like most other states, is developing comprehensive curriculum 
frameworks (the Massachusetts Comprehensive Assessment System - 
MCAS) which will be the basis for a new state education evaluation 
program that will be implemented by the year 2000. With general 
curriculum frameworks as guides, districts should be able to develop 
curricula and school designs that teach students what they need to know to 
master the material in the frameworks. The new battery of assessments 
should produce a much broader profile of student learning both on an 
aggregate and individual level, something the MEAPs were never designed 
to do. For detail on the new frameworks and assessments, see 
Massachusetts Department of Education's literature on the MCAS which is 
available at http://info.doe.mass.edu and from the Department of 
Education in Malden, MA. A non-profit group, Mass Insight, located in 
Cambridge, is tracking curriculum and assessment reform in Massachusetts. 
Student Achievement in Massachusetts 
In the case of Massachusetts public education, I have been unable to 
identify any comprehensive studies that attempt to identify and weight the 
factors that underpin achievement. The Massachusetts Department of 
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Education has conducted some limited studies of parental involvement and 
the impact of parents' education level on some elements of school 
performance. See Focus on Parents Strategies for Increasing the 
Involvement of Underrepresented Families in Education (Office of 
Community Education, Massachusetts Department of Education, Malden, 
MA, no date, approximately 1989). 
There is little available on the Massachusetts experience that attempts 
to understand results in terms of select independent variables like teacher 
pay level, years of experience, and such. One reason for the paucity of 
studies is that, until recently there was no way to gauge student 
performance in schools. Without an accurate way to determine the 
dependent variable (student achievement), it was difficult to determine the 
impact of assorted independent variables such as per-pupil spending, 
average teacher salary, parents' income. Historically in Massachusetts it has 
been difficult to gather information on even basic data such as average daily 
attendance and consistent comparable information on dropout and 
graduation rates. The MEAP, which does provide outcome information, is 
a fairly recent (late 1980's) policy. 
Because of the tenacity of local control and the relatively weak state 
role in public education, local districts historically were autonomous units 
that were not accountable to the state. As a result of the passage of reform 
legislation. Chapters 188 in 1985 and Chapter 71 in 1993, districts now must 
report a variety of data that traditionally stayed at the local level. Thus, data 
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is becoming available that hitherto was impossible to access. Because of the 
nature of this research project, most of my research is primary, utilizing a 
data base created over the past two years from information from the 
Massachusetts Department of Education and the United States Bureau of the 
Census. 
The General Literature on Student Achievement 
James Coleman's work in the 1960s began to develop information 
about which elements inside and outside of the school affected educational 
achievement. Part of his work identified non-school - family and 
community factors - as important to achievement (Coleman 1966). It has 
not been established that any one specific factor has a strong positive impact 
on student achievement. Variables work together in a symbiotic manner to 
influence outcomes. Even a seemingly readily quantifiable factor such as 
per-pupil spending is comprised of a complex of factors. (See Gagne, The 
Conditions of Learning; Eisner, "The Ecology of School Improvement"; 
Hanushek 1994, 49; and Cohn, Dolan and Schmidt.) 
Other factors, such as curriculum content, clearly have an impact on 
how well students learn, but it is very difficult to isolate the impact of this 
type of element on outcomes. With a growing realization that schools must 
better evaluate student achievement, and with the advent of powerful 
computers and better data sources, we likely will see more and more 
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empirical research emerge. The fact that the Massachusetts Department of 
Education, a historical leader in public education, has done little research on 
student achievement says much about the relative lack of information in 
the literature on the subject. 
Over the past thirty years a basic list of input factors has been 
developed by researchers who were studying what went on in schools in 
terms of the relationships between educational inputs and outcomes. James 
Coleman's mid-1960s work identified several factors which are still relevant 
- school facilities, school curriculum, teacher education level and 
experience, peer group attitudes, family characteristics. He paid some 
attention to student motivation and did not consider cognitive intelligence 
as a variable in his work. It was difficult to measure accurately real IQ or 
actual motivation, so these factors were left out of his research mix. 
Eric Hanushek, Harold Wenglinsky and others (cited below) have 
more recently looked at quantifiable variables and their impact on 
achievement, particularly per-pupil spending and teacher salary level. 
Other researchers have looked at various classroom factors - class size, 
hetero- versus homogeneous grouping, curriculum in terms of multi¬ 
cultural sensitivity, more flexible class scheduling and grade determination 
policies, cooperative learning - in an effort to identify productive paths to 
better achievement. 
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Coleman and others, including many teachers, have observed that 
factors outside of the classroom may have as much or more to do with how 
well children learn than does the classroom curriculum or teacher 
experience level or the number of new books in the school library. 
Coleman's research pointed in this direction when he identified family 
background and peer group characteristics as leading determinants of 
achievement. His work was done thirty years ago, and the standardized 
tests he relied upon to indicate achievement might be subject to some 
criticism because of their design or insensitivity to diversity in the 
classroom, but the dimension of difference between the impact of classroom 
factors and family and peer group factors make Coleman's conclusions 
persuasive even today. 
More general works that attempt to evaluate the relationship 
between selected educational inputs and achievement outputs are Cohn and 
Millman, Input-output Analysis in Public Education (1975) and Glassman 
and Biniaminov, "Input-output analyses in schools" (1991). This latter 
article is the best treatment I have found on the inter-relationships between 
various achievement variables and student performance. The authors have 
developed a persuasive matrix model of which factors connect to 
achievement. Glassman and Biniaminov believe that "Theories of student 
achievement will remain inadequate so long as ongoing interactions and 
longitudinal effects are not sufficiently known" (535). Their structural 
model incorporates assorted factors organized under the following 
categories: school conditions; instructional personnel; student background 
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characteristics; school-related student characteristics; and student attitudes. 
The authors make the interesting point that "in most of the literature, 
relationships are investigated rather than causations," which is perhaps the 
central problem in trying to understand what affects achievement (536). 
While we can find correlations between certain factors and achievement 
outcomes, correlations do not necessarily indicate causation. On the other 
hand, they do help us understand the context in which achievement may 
more or less readily occur. 
Another interesting study is "Student Perceptions, I. Q. and 
Achievement," by Link and Ratledge (1979). Their conclusion, based on a 
compelling methodology and research model, was that: 
... none of the traditional measures of school quality or teacher quality 
enters the achievement relationship at the 5 percent level of 
significance. These include class size, teacher education, and teacher 
experience. However, a teacher input variable which is highly 
statistically significant and potentially subject to policy manipulation 
is the student's perception of a positive teacher attitude about the 
individual’s worth and potential to succeed academically (107). 
Factors Involved in Student Achievement 
The following factors play a part in how students perform. It may 
not be possible to gather accurate data for each of these elements, but they do 
have an impact on student achievement. 
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Education Spending Spending is a major element in educational 
systems. There are a number of quantitative studies that have been done 
over the years that evaluate the impact of various inputs on education. 
Most attempt to evaluate the relationship between selected educational 
inputs (e. g. per-pupil spending; years of teaching experience) and outputs 
(student retention; SAT scores). Many were done in the late 1960s and 1970s. 
Eric Hanushek's "The Impact of Differential Expenditures on School 
Performance," (Educational Researcher, May 1989) reviews many of these 
studies. Professor Hanushek, who believes that increased educational 
spending does not necessarily correlate with higher achievement, concludes 
that most of the studies reached no practical answer to the question of what 
factors influence achievement in school. 
In his study, Hanushek examined data from 38 different articles and 
books and examined seven school inputs: teacher/pupil ratio; teacher 
education; teacher experience; teacher salary; per-pupil expenditure; 
administrative inputs; and facilities. The most referenced of his 
conclusions was that only 20% of the relationships between per-pupil 
expenditure and positive student outcome were "positive and statistically 
significant," so "there is no strong or systematic relationship between school 
expenditures and student performance" (Hanushek, 1989 47). 
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Hanushek concludes that most of the studies were "statistically 
inconclusive" and those that did show correlations often showed conflicting 
correlations. For example, of the 152 studies of teacher salary he referenced, 
40 showed a positive correlation between salary and performance, 10 
showed a negative tendency, and 54 were inconclusive. (The author notes 
that the correlation here may be more the result of high paid teachers 
having seniority and thus being allowed to choose their assignments, with 
many opting to teach more motivated students whose scores would tend to 
be higher.) In terms of positive correlations, his work indicates that teachers 
with more experience in the classroom seem to get more out of students in 
terms of achievement. Some teachers clearly "have an ability to promote 
higher achievement of students. But, unfortunately, it is currently 
impossible to measure with any precision any readily identifiable 
components or elements of this skill" (Hanushek, 1989 48). 
New research has questioned Hanushek's conclusions. In a recent 
study. University of Chicago researchers "maintain that the often-cited 
findings of Erik A. Hanushek, an economist and political-science professor 
at Rochester University, are not supported by the studies he analyzed." 
"Does Money Matter?" reconsiders Hanushek's work in terms of "the data 
analysis and interpretation stages of Hanushek's research synthesis" 
(Hedges, Laine and Greenwald, "Does Money Matter? A Meta-Analysis of 
Studies of the Effects of Differential School Inputs on Student Outcomes"). 
By utilizing "more sophisticated statistical methods" than were available to 
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Professor Hanushek, the authors reinterpret the studies Hanushek 
considered. 
Hedges, Laine, and Greenwald criticize Hanushek's conclusions on 
several bases - that Hanushek did not do an appropriate "vote count" in 
tallying results, that his methodology did not include ways of generating 
accurate magnitudes of effect, and that his study was based on "combining 
evidence across different empirical research studies to draw general 
conclusions" (Hedges et al 7). 
A Brookings Institution report. Making Schools Work: Improving 
Performance and Controlling Costs, seems to support the "more money is 
not the answer to improving schools." The study, funded by the Pew 
Charitable Trusts, concludes that school reform involves more than 
increasing spending. "Using resources more efficiently, rigorously 
evaluating reform programs, and providing incentives for schools and 
students to excel" are said to be the keys to real reform (Education Week, 12 
Oct. 1994: 7). The 1997 ETS report. When Money Matters by Harold 
Wenglinsky, comes to a different conclusion in summarizing the work that 
has gone before. Money does matter if it is spent the right way, primarily to 
reduce class size. "Equalizing resources without earmarking them for 
investments most conducive to increased achievement may result in more 
money being spent but without achieving results" (30). 
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An examination of the extensive bibliographies appended to 
Hanushek's study and Hedges/Laine/Greenwald's critique demonstrates an 
essential weakness in the literature on student achievement: Most of the 
studies considered and reconsidered were completed in the 1960s and 1970s. 
Only a relative handful were done as late as the 1980s. Given the change in 
the demographics of the nation and the public school population, and the 
changes that have occurred in America's classrooms in terms of both 
demographic characteristics and pedagogy, it is reasonable to question the 
validity of the older studies. There clearly is a need to update the research 
in this field, a goal that the NAEP's data may help scholars achieve. 
By utilizing the education production model (detailed in Chapter IV) 
- which is used to derive a model of the relationship between educational 
inputs and outcomes - researchers can develop quantitative constructs that 
may predict the impact of an input variable on an outcome variable. A 
work that represents current thinking is "Aggregation, Omitted Variables 
and the Estimation of Education Production Functions" by Eric A. 
Hanushek, Steven G. Rivkin and Lori L. Taylor in The Review of 
Economics and Statistics, November 1996, 611. 
An article in Phi Delta Kappan argues that money does matter 
(Baker, "Yes, throw money at schools") with the topic considered in 
Christopher Jencks, Rethinking Social Policy (7), and generally in The 
Learning Gap by Harold W. Stevenson and James W. Stigler. 
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The most extensive work done on per-pupil spending and student 
achievement in Massachusetts was the report done by the Horace Mann 
Foundation in 1993 that examined spending in terms of student 
achievement on the 1992 MEAP (Massachusetts Educational Assessment 
Program). This report was the basis of a lead article in the Summer/Fall 
1994 New England Journal of Public Policy (Gaudet, "The Impact of School 
Spending on Student Achievement: Results of the MEAP Statewide Test.") 
The essential finding of the study was that: 
Examination of school spending and MEAP achievement on a 
community-by-community basis makes clear that high spending in 
and of itself does not ensure achievement. This does not mean that 
money does not matter - it does. Certainly, every community must 
have adequate funding in order to deliver an acceptable level of 
educational services. Many currently do not. But other factors 
influence outcomes at least as much. General increases in funding 
without regard for those other factors will not necessarily improve 
student performance. If our goal is to have our children meet world- 
class educational standards, then we must reconsider how we go 
about delivering educational services, not just increase spending (17). 
Curriculum. This has historically been defined as the course of study 
in the classroom but today is increasingly seen as including teaching 
methods as well as course content. To many observers of the education 
scene, fixing the schools is as easy as upgrading the curriculum. Surely, they 
say, if we change what is taught, we can improve teaching and learning. 
One article in Phi Delta Kappan encapsulates the limits of such thinking in 
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relatively stark terms (Cuban. "The Lure of Curriculum Reform and Its 
Pitiful History"). 
While curriculum is only one aspect of school, it is certainly an 
important element. The literature in this field again is limited in that there 
has been relatively little work done evaluating the connection between 
what is taught and how well it is learned. Common sense and classroom 
experience suggest that the more interesting the course work, the more 
interested the student will be. 
Although curriculum was not central to his educational theorizing, 
John Dewey's classic. Experience and Education is essential to 
understanding the thinking that underpinned the evolution of what was 
taught, and how it was taught, in American schools. The classic curriculum 
literature is referenced in Gutek, Education in the United States: An 
Historical Perspective. The author chronicles the evolution of curriculum 
development as a pedagogical tool. Waves of immigration, wars, and 
advancing technology all influenced the content of courses taught in 
American classrooms. Diane Ravitch's The Troubled Crusade: American 
Education 1945-1980 documents later efforts to develop stronger curricula. 
Further information is contained in Guthrie and Reed, Educational 
Administration and Policy: Effective Leadership for American Education in 
Hartman, DeCiccio, and Griffin, "Urban Students Thrive as Independent 
Researchers/'(1994) which speaks to the positive impact of a substantially 
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changed curricular approach for lower-performing students. Shymansky, et 
al, in "The Effects of New Science Curricula on Student Performance/' in 
the Journal of Research in Science Teaching, look at the value of the post- 
Sputnik emphasis on math and science and conclude that it was positive in 
terms of student achievement. A good general reference in this area is 
R. Elmore, et al, on Curriculum Policy in P. Jackson (ed.). Handbook of 
Research on Curriculum. 
While many educators are wary of education as a business, some 
interesting curriculum work has been done by the Edison Project of New 
York City. Edison has not developed a new curriculum. Rather it shopped 
around to find effective "in-the-box" curricula which would underpin its 
school design. Whether the company has succeeded in finding a solid 
product is an open question. Edison's research, which is relatively limited, 
is discussed in several proprietary publications including Student 
Standards for the Elementary Academy. (Information on this is available 
from the Edison Project, New York, N. Y.) Robert Slavin's work in 
designing Success for All and Roots and Wings incorporates current 
thinking on curriculum issues. Another innovative standards-based 
curriculum that is being used in two dozen systems is the Modem Red 
Schoolhouse, which was developed as one of the New American Schools 
Development Corporation whole school designs. For information on 
Success for All, Roots and Wings and Modem Red Schoolhouse, see 
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Bold Plans for School Restructuring by Sam Stringfield, Steven Ross, and 
Lana Smith. 
Multiculturalism. A relatively recent issue, multiculturalism is 
defined as presenting school materials that are relevant to the student's 
particular ethnicity and background. Rather than exclusively focusing on 
American history, a multicultural curriculum might include coursework 
on African, South American, and Asian contributions to America. 
Proponents argue that students’ self-esteem will be enhanced in a 
multicultural milieu, while critics hold that the only accurate gauge of the 
curricular worth of multiculturalism is whether or not it will motivate a 
higher level of achievement. (Flint; see Wall Street Journal, July 1,1991, p. 
1, for a positive view of multiculturalism in Atlanta.) One of the more 
controversial approaches to multiculturalism was outlined by New York 
State Commissioner of Education Thomas Sobol in a 1990 article calling for 
a change to a "curriculum of inclusion" which some saw as denigrating 
aspects of the common culture of the nation ("Understanding Diversity," 
Educational Leadership [1990]). Historian Arthur Schlesinger's book. The 
Disuniting of America (1992), argues that casual multiculturalism is the 
culmination of the "cult of ethnicity" and could destroy the national ethos 
upon which the country is based (119-138). 
The New York Times presents a fairly balanced view of 
multiculturalism in higher education (Berger Al). An article in Education 
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Digest, May 1991 (Chace 34-36) argues that multiculturalism can bring 
refreshing new perspectives to the classroom. The Winter 1992 Report of 
The Boston Foundation (Boston, MA) highlights multicultural issues in 
Massachusetts (Hindley). The Boston Globe of 15 Dec. 1992 presents an 
entire section devoted to the topic in Massachusetts (Ribadeneira). 
Pass size. High student-teacher ratios make effective teaching 
difficult, although there is some controversy about exactly what is an ideal 
class size. A classic study in this area is "The Tennessee Study of Pass Size 
in the Early School Grades," by Frederick Mosteller (Critical Issues for 
Children and Youths Summer/Fall 1995 113-127). That work, known as 
Project STAR (Student-Teacher Achievement Ratio), found that both math 
and reading scores showed an increase of about one-fourth a standard 
deviation when class size was reduced from 25 to 22 to 17 to 13. The effect 
was strongest for minority children (119) and even if class size increased in 
later years, having smaller classes for early elementary school produced a 
lasting benefit (121). A major program to reduce class size in Indiana in the 
1980s, Project Prime Time, demonstrated that reducing class size down to 18 
for first grade students and 22 for second and third grade students produced 
significant increases in math and reading achievement with the stronger 
effect in first grade. See Chase, Mueller, and Walden, Prime Time: Its 
Impact of Instruction and Achievement; Tomlinson 17-23. Frances Cacha, 
"The Pass Size and Achievement Controversy" in Contemporary 
Education (1982) presents a summary of the issue. 
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Besides Hanushek (1989 50), see Charles Achilles, "Students Achieve 
More in Smaller Classes" (1996). Making Schools Work, the 1994 Brookings 
Institution compilation of research on achievement, makes an interesting 
point that, while the literature is mixed as to the ideal class size for 
maximum learning, that size is likely much smaller than public schools can 
ever hope to achieve. While a teacher may find teaching a bit easier, 
research indicates that reducing class size from 26 to 24 will probably have 
no impact on student learning. Bringing that class size down to 15 would 
positively affect outcomes, but that may not be a realistic option for 
policymakers (Hanushek, 1994 66-67). Stevenson and Stigler's The 
Learning Gap examines classroom size and its impact on students in this 
country, China, and Japan (130). 
Student motivation. A front-page piece in Education Week detailed 
the relationship between motivation and achievement, with the unsettling 
conclusion that many of today's students are not motivated to be exemplary, 
that mediocrity is the watchword of many young people (Rothman 1990). 
Observers often speak to attitude and motivation as keys to educational 
progress (Coleman, 1966 8, 23; Gagne 64; Gibson and Chandler 151). 
Coleman stressed the impact of peer attitudes on individual achievement; 
in fact he finds this to be a major determinant of success in school 
(Coleman, 1966 86,124; Coleman, 1990 116). He also looks at students' 
concepts of self as a key to achievement (Coleman 1966 113-115; 304; 275). 
One piece of the achievement puzzle that connects to student attitude is the 
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level of expectation in the school. Christopher Jencks has pointed to 
expectations as an essential to achievement (Jencks, 1992 225). 
Tracking and ability grouping. It has been proffered that placing 
students in academic "tracks" or clusters unfairly and often incorrectly 
assigns students to a permanent class of low achievers. Especially when such 
tracking is based on quick evaluations of a student’s ability, such a practice 
slams the door on achievement for many. The Massachusetts Advocacy 
Center, a Boston group which is against tracking and ability grouping, has 
published some material in this field. (See Wheelock, Locked In/Locked 
Out: Tracking and Placement Practices in Boston Public Schools.) 
One problem with de-tracking is that, in the absence of substantive 
professional development and other resources to help teachers meet the 
wide-ranging needs of the heterogeneous classroom, learning may well 
suffer. Good resources include a January 1990 report. Structuring Schools 
for Student Success: A Focus on Ability Grouping by the Massachusetts 
Board of Education, and Holmes and Ahr, "Effects of Ability Grouping on 
Academic Achievement and Self-Concept of African-American and White 
Students" (294-297). 
Student intelligence. Intellectual ability does affect learning although 
traditional measures of IQ may not be adequate to understanding that 
connection. Howard Gardner's work is opening up new doors to be 
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explored in terms of different kinds of intelligence. This research may 
eventually pave the way for developing a better understanding of the topic. 
Gardner has written several books including Multiple Intelligences: The 
Theory in Practice. The September, 1997, issue of Educational Leadership 
was devoted to the theory and practice of teaching to multiple intelligences. 
School management structure. This concept includes the role and 
power of the principal, the power of the teachers in operating the school, the 
role of parents in the school, and the degree to which power is decentralized 
down to the school building level. 
The Effective Schools model which was developed by Ronald 
Edmonds over 20 years ago still is compelling for those who would improve 
student achievement through school design. Strong leadership, high 
expectations, an orderly school climate, strong emphasis on teaching the 
basics, and frequent evaluation and on-going monitoring of pupil progress 
are the components of this approach. (See Stedman, "Effective Schools 
Formula".) Chapter 4 of Thomas J. Sergiovanni and John H. Moore's 
Schooling for Tomorrow: Directing Reforms to Issues that Count presents a 
good overview of management issues. Wolk's From Risk to Renewal is a 
solid presentation of various aspects of school structure as a reform engine. 
For a contemporary view of what makes good schools, see Chubb and Moe, 
Politics, Markets & America's Schools, especially Chapter Three. 
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The Boston public school system's attempt to make the transition to 
school-based management (SBM) has been documented in a study by the 
Citywide Educational Coalition (CWEC), a watchdog agency in Boston. The 
CWEC concludes that the SBM created in the 1989 teachers contract did little 
to change the way the schools worked. The report and the actual contract 
that created SBM in Boston are available from CWEC, Boston, MA. General 
materials on the topic include School-based Management: Institutional 
Variation, Implementation, and Issues for Further Research by Clune and 
White (1988); and David, Results in Education: Restructuring in Progress: 
Lessons from Pioneering Districts a 1989 report done for the National 
Governor’s Association, Washington, D. C. 
A 1997 report by the Association for Supervision and Curriculum 
Development summarizes the literature in this area and analyzes why SBM 
has been relatively unsuccessful as a change agent. The report also posits 
approaches that should result in more effective decentralized management 
(Wohlstetter et al, Organizing for Successful School-Based Management). 
School design This is a different concept than management in that it 
embodies all aspects of what actually happens in school day-to-day. A loose 
classroom structure may impede the progress of at-risk children whose lives 
outside of school may also lack structure. This observation is made by 
Eisner who argues that such a school design hurts all learners and teachers 
(Eisner 1988). George Wood's Schools That Work sets up a paradigm for 
effective schools that gives students more importance in the school (Wood 
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87 244). Most of the Massachusetts charter schools operate on a school 
model that shares non-traditional features like a longer school day, 
afterschool programs, flexible scheduling, individual learning plans for 
students, and greater teacher interaction with parents and colleagues. (The 
Pioneer Institute of Boston, Massachusetts, has information of these 
schools; see also the Massachusetts Department of Education, Malden.) To 
a lesser extent because they are not completely independent of the school 
system, pilot schools in Boston also reflect new approaches to school design 
(Contact Boston Public Schools Superintendent's Office). The best single 
resource in this area that I have identified is the New American Schools 
Corporation, Arlington, VA, a non-profit change agent that has funded and 
studies a variety of innovative school designs. These are summarized in 
Bold Plans for School Restructuring (1996) by Stringfield et al. 
One of the characteristics of modem times is the bureaucratization of 
education to the point of not giving individual schools the autonomy 
needed to develop effective learning approaches for a diverse student body. 
In The Learning Gap Stevenson and Stigler observe that American schools 
are designed around the notion that differences in the ability students bring 
to the classroom is relatively fixed. In Europe and Asia, educators believe 
that individual ability is something that changes over time and that 
working in the interests of the group is more productive (Stevenson and 
Stigler 95-115). 
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Increasing parental involvement. Expanding the role of parents is 
seen as a critical challenge for education. Despite an awareness that parents 
need to be partners in their children's education, most systems still have a 
low rate of such involvement. Even new schools like charters and pilots do 
not necessarily have meaningful parental involvement, although since 
parents choose to have their children attend, they tend to have more 
involvement than traditional public schools. The literature in this area is 
expansive, although most does not attempt to correlate more involvement 
with higher student achievement. Helpful articles include: Comer, "Child 
Development and Education," 1989; Norris M. Haynes and James P. Comer 
"The Yale School Development Program: Process, Outcomes, and Policy 
Implications/' (1993). Also see how two teachers view the issue in Gamer 
and Mastaby, "Parent Involvement in Urban Schools: The View from the 
Front of the Classroom," in New England Journal of Public Policy, 
Summer/Fall 1994. 
The Teachers College Record, Winter 1993, reflects an interesting 
feminist perspective on the issue of parental involvement (Bowditch, 
"Response to Michelle Fine's 'Apparent Involvement: Reflections on 
Parents, Power, and Urban Public Schools"). Also see Duran, Increasing 
the School Involvement of Hispanic Parents, ERIC/CUE Digest Number 80. 
1992. See also Hoffer and Coleman, "Changing Families and Communities: 
Implications for Schools"; and Jencks, et al. Inequality: A Reassessment of 
the Effect of Family and Schooling in America. 
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Teachers and Teaching 
It is obvious that the teacher is critical to the success of the student. 
What is not as clear is what makes a good teacher. A teacher is the sum of 
his or her abilities, interests, training, and experience. Beyond that, the 
resources he or she has in the classroom can add value to the quality of the 
teaching. Further, the pay and prestige associated with teaching may play a 
role in the teacher's effectiveness. The attitude a teacher projects about a 
child may have some influence on how highly the student is motivated and 
how well the student learns. 
Coleman's work examined several characteristics of teachers - an 
ability to communicate with students was found to be important (Coleman, 
1969 22; Coleman, 1992 144) especially for disadvantaged students (Coleman, 
1992 105). Stevenson and Stigler found that teachers' training in this 
country was more theoretical and academic than the field-based experiences 
of teachers in Europe and Asia. They also found that teachers in other 
countries were more respected and had more opportunity for collegial 
interchange (Stevenson and Stigler, Ch. 8). 
Nathaniel Gage of Stanford University and the American Education 
Research Association has done extensive research on teachers and teaching. 
His Handbook of Research on Teaching is a classic, and he edited The 
Psychology of Teaching Methods, a compendium of research published by 
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the National Society for the Study of Education. His 1989 article in 
Educational Researcher, 'The Paradigm Wars and Their Aftermath/' 
provides an interesting perspective on the tension between those who 
research social science versus those who work in social science. 
Professional development Professionalization of teachers has been 
an issue among reformers. While there is a consensus that increased 
professional development opportunities are critical to creating better 
schools and more productive teachers, most districts have found it difficult 
to find the money and time for innovative staff development. An ERIC 
paper on the topic found that some of the critical elements that define a 
profession - professional autonomy, a defined knowledge base, control of 
entry of new teachers - were missing from teaching (Abdal-Haqq). 
An interesting perspective that calls on professional development to 
include more training to meet students' psychological and social needs is 
presented in Edwards and Young, "Beyond Parents: Family, Community, 
and School Improvement" (72-80). A compilation of current thinking on 
the topic is presented in Sparks and Hirsh, A New Vision for Staff 
Development. The February 1998 issue of Educational Leadership focuses 
on strengthening the teaching profession and includes several articles on 
current thinking on professional development. 
Teachers' expectations of students. All other elements being 
controlled, teachers who expect more out of those students will likely see 
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better results, assuming that adequate resources are available for both 
students and teacher. Janice T. Gibson and Louis A. Chandler, Educational 
Psychology: Mastering Principles and Applications, discusses the 
importance of good teaching to successful learning and talks of the role 
teachers expectations play in student success (117,160). The issue of 
expectations is considered in Rosenthal and Jacobsen in Clarizio, Craig, 
Mehrens, Contemporary Issues in Educational Psychology. Teacher 
expectations are a key element in learning according to Guthrie and Reid in 
Educational Administration and Policy (96) and Hamachek 336-338. 
Teacher salaries. Hanushek's work concludes that higher teacher 
salaries do not correlate with better student achievement. His critics demur. 
Poston and Frase's "Alternative Compensation Programs for Teachers: 
Rolling the Boulders up the Mountain of Reform" (1991) sets out the 
parameters of an innovative teacher pay program. A contemporary 
argument that increasing teacher salaries has a minimum impact on 
student achievement can be found in Eric Hanushek, Making Schools 
Work (80-82). Ironically, some of the new work on achievement cites 
lower student-teacher ratios as the key to a more positive classroom 
environment which in turn leads to better achievement (Wenglinsky 22). 
Thus, from a policy perspective it might make more sense to keep annual 
raises to a minimum and hire more classroom teachers in a district. 
General resources on teacher salary include National Center for Education 
Statistics "Public School Teacher Cost Differences Across the United States," 
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Washington D. C.; and annual reports published by the American 
Federation of Teachers in Washington, D. C. 
Teacher experience. What is the educational value added by more 
time on the job? Hanushek and his critic's work as well as "Student 
Perceptions, I. Q. and Achievement" by Link and Ratledge (1979) deal with 
this issue. James Coleman (1966) researched this topic and found that 
teacher experience had positive impact on achievement. Wenglinsky's 
When Money Matters makes the case that higher teacher pay, which is 
correlated with years of experience, is a positive factor in student 
achievement (21). 
External or Non-school Factors 
Much of the traditional research on student achievement and school 
improvement tends to focus on the impact of classroom pedagogy on 
results. While what happens in the classroom - teacher effectiveness, 
curriculum, adequate supplies - is important, other factors may play a 
major role in how well our children learn. This work examines the 
relationship between external factors - those elements that are not 
controllable in a classroom setting - and how well students achieve. These 
external factors shape communities and play a role in the achievement of 
youngsters. Key factors considered include the following. 
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Poverty/economic condition of family. The issue of poverty can be 
contentious as it tends to be wrapped around other issues including race and 
class. The New York Times Magazine of October 5,1980, contains an 
interesting debate between Kenneth B. Clark and Carl Gershman on race 
and class (which can be seen as a proxy for poverty). Black Enterprise 
magazine of March 1991 features an article by Eleanor Branch, "Can 
Business Save our Schools?" (39) that deals with many of the threshold 
issues of poverty and success in American life. Proceedings of the 
congressional Committee on Education and Labor in Hearing on H. R. 
3850, The Fair Chance Act, Subcommittee on Elementary, Secondary, and 
Vocational Education, provides solid material in a public policy context. A. 
Wolfs Poverty and Achievement, published by the National Institute of 
Education, takes a comprehensive look at the topic. Comer's 1997 
book,Waiting for a Miracle, examines the issue of poverty in terms of 
student learning readiness and argues for a child development component 
to education. 
Language spoken at home. There may be a tendency among some to 
underestimate the impact of a family's not speaking English at home on the 
educational success of the child. Without being judgmental or pejorative, 
one can say that if a child's parents do not understand the language used in 
the classroom, they will be less able to assist their children for success in 
school. My primary source of information is census data, which is utilized 
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in the data analysis. Helpful works here include Hispanics' Education and 
Background: Predictors of College Achievement by Richard P. Duran. 
Educational achievement of parents. Research conducted by the 
Horace Mann Foundation in 1993 indicated that the most positive factor in 
high student achievement was the education level of the parents. This 
finding squares with other studies and with common sense. This topic is 
covered in a Massachusetts context in Focus on Parents: Strategies for 
Increasing the Involvement of Underrepresented Families in Education 
(no date, approximately 1989). Roland Sturm's work. How Do Education 
and Training Affect a Country's Economic Performance? (1993) deals with 
parents' education level as impacting achievement. 
Family. The most important contributor to a child's development likely is 
the family. Students bring their backgrounds to the classroom and the 
things that they carry may have a powerful influence on their confidence 
and motivation which in turn may affect success in school. If the family 
does not give a child a solid sense of self, then schools must (Coleman 1990 
73; 78. 91; 333). Parental interest in a child's education is a predictor of 
school success (Clarizio 22; Gibson 147,151). Rumberger suggests that the 
interplay of family factors on academic performance is complex (211). 
The 1997 book by James Comer, Waiting for a Miracle: Why Schools 
Can't Solve our Problems - And How We Can, is a solid source of 
information about what schools and communities need to do to help 
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children succeed. Dr. Comer reflects on his decades of work with the 
School Development Program which led him to conclude that child 
development is the key to ensuring learning for all. "The fact that 
individual development is directly related to the quality of community and 
family functioning is only now being recognized, and even now by too few" 
(Comer, 1997 11). 
Family income. Generally, the higher the family income, the more 
likely the academic success of the children. Analysis indicates that, while 
there is a positive correlation between income and achievement, it may not 
be as strong as many think (Grissmer et al). It may be that family 
education level is a more powerful drive on educational achievement. 
Some would assert that high income parents tend to have high-achieving 
children. Jencks argues that schools cannot be a social equalizer when there 
is a large income gap between rich and poor students (Jencks, 1972 93). 
Family status. There has been a dramatic increase in the number of 
children being bom without an identifiable father, and Massachusetts led 
the nation in the rate of increase in out-of-wedlock teen births between 1980 
and 1990 (Children's Defense Fund 1994 Annual Report). Without being 
morally judgmental, one can wonder what the impact of a single-parent 
family is on school success. New education reform policy may want to find 
ways to support single parents as they help their children learn. Broken 
marriages often mean less time for child nurturing activities (Rimm 31; 
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Eisner 28). Jencks makes the argument that single parent families are not 
just a phenomenon that may have a negative impact on poorer people, that 
people of all income levels are negatively affected by marital difficulty or the 
lack of a mate (Jencks, 1972 130). On the other hand, Grissmer, et al, in 
Student Achievement and the Changing American Family see single- 
parent status as not determinative of school success. 
The December 1993 issue of American Demographics magazine is 
helpful here (36), as is Carolyn L. Wanat, "Effects of Family Structure on 
Parental Involvement: Perspectives of Principals and Traditional, Dual- 
Income, and Single Parents/' Also see Deborah Cohen in Education Week 
for a major 1994 feature article on this topic. For an unsettling view of the 
general impact of fatherless children on the United States, see David 
Blankenhorn's Fatherless America: Confronting our Most Urgent Social 
Problem. A more balanced perspective is presented in The Divorce 
Culture by Barbara Dafoe Whitehead. 
Community 
A literature search on community produces a wide range of material. 
Depending on the search vehicle and the key words utilized, the researcher 
can identify thousands of sources relating to some aspect of community. It 
is clear that where people live can have a powerful impact on their lives 
and behavior. It might be that we need to think of community when we 
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think of poverty as an input variable in various social analyses. The 
literature on juvenile violence is increasingly referencing the fact that 
where young people live and who they hang around with are major factors 
in criminal behavior. One goal of community policing is simply to separate 
youth from bad influences in their neighborhoods. Thus, the poverty in 
and of itself may not be a dispositive factor. Clearly many families that are 
poor do well in school and stay out of trouble. A disadvantaged 
community, however, will exhibit characteristics in the aggregate that, in 
statistically defining terms, correlates to certain negative outcomes - poor 
performance in school, running afoul of the law, becoming involved in 
drugs. (See US Department of Justice, Office of Juvenile Justice and 
Delinquency Prevention, Comprehensive Strategy for Serious, Violent, 
and Chronic Juvenile Offenders 1994.) 
Deborah Prothrow-Stith, a recognized expert on juvenile violence, 
has said that the literature suggests that "exposure to violence has a life-long 
effect on learning" (Louis Harris and Associates 5). Youth violence has 
increased consistently since 1986. This is an unexplored territory, but it is 
clear to those who work in both juvenile justice and in education that the 
two are connected. 
Beginning in the 1960s, those who led the War on Poverty 
understood that community was an important component of a citizen's 
success in life or a student's success in school. Coleman found that the 
nature of the student body - part of the the school community - had a 
79 
powerful influence on outcomes. Later in life Coleman spoke of the need 
to develop "functional communities" around schools in order to bolster the 
schools and enhance the chances for student success. With the changes that 
have occurred over the past thirty years - more women at work, more 
single-parent families, more serious drug problems, increased violence and 
domestic abuse, continuing poverty, the exodus to the suburbs, the 
emphasis on the individual rather that the community - it is more 
important to build functional communities around the school. In order to 
succeed with all students today, schools must be organized along functional 
lines (Coleman, 1990 322). That will likely require strong afterschool 
programs, health and social services available at the school, and a generally 
more supportive environment for students and their families. 
Margaret Mead's The Wagon and the Star: A Study of American 
Community Initiative (1966) is a good point of departure to think about the 
general nature of community. Robert Maclver, On Community, Society, 
and Power: Selected Writings (ed. by Leon Bramson) presents classic 
positions on the concept, and The Spirit of Community: Rights, 
Responsibilities, and the Communitarian Agenda by Amitai Etzioni (1993) 
speaks of community in a contemporary democratic context. 
Christopher Jencks' work particularly focuses on the role of community in 
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our lives. He makes the point that school reform does not bring about 
social reform: 
... children seem to be more influenced by what happens at home 
than by what happens at school. They may also be more influenced 
by what happens on the streets and by what they see on television 
(Jencks,1972 255). 
Reading 6 in Contemporary Issues by Clarizio, et al, found that 
"The Coleman Report did find raw relationships between school quality and 
student achievement. These tended to disappear when controls were 
imposed for community and pupil characteristics, a finding which the 
authors interpreted as indicating that pupil achievement was controlled by 
pupil characteristics rather than by the school" (36). If community - where 
the child comes from - is important to school success, then the challenge for 
American schools may be greater than has been previously thought. 
Schools might have to play a larger role - become a more significant part of 
the student's community - in order to be successful educationally. This is a 
real challenge in that Jencks and others have argued that schooling in 
America does more to reinforce social characteristics than to redress them 
(37). 
Other research that illuminates the issue of community and 
education include Diaz, Moll, Mehan, Sociocultural Resources in 
Instruction: A Context-Specific Approach," in California Department of 
Education, Beyond Language: Social and Cultural Factors in the Schooling 
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of Language Minority Children; and Kennedy, Jung, and Orland Poverty, 
Achievement, and the Distribution of Compensatory Education Services. 
M. E. Orland's "Demographics of Disadvantage: Intensity of 
Childhood Poverty and Its Relationship to Educational Achievement," 
which appears in John Goodlad's Access to Knowledge: An Agenda for 
Our Nation's Schools, looks at the independent effect of aggregate school 
poverty on individual achievement when other factors are held constant. 
He found that even non-poor students fell behind when attending school 
with populations of poor students greater than 24%. Thus, the student's 
community has a powerful effect on learning. Conversely, Coleman's 
research indicated that peer performance and attitude had a positive impact 
on achievement for all in a school. There, the "school community" lifted 
performance. 
Summary 
Because of the new focus on achievement at the national and state 
policy levels, there is a growing interest in studying student performance. 
Weglinsky's study for the Educational Testing Service, When Money 
Matters; the Grissmer report on Student Achievement and the Changing 
American Family; and the Brookings Institution's Making Schools Work, 
all are contemporary research reports that substantively deal with 
achievement. ERIC resources on the Internet and work done by the 
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International Congress for School Effectiveness and Improvement (ICSIE - 
Lisse, the Netherlands) are increasingly studying performance issues. The 
literature is expanding at a brisk pace and should provide researchers with 
fertile material for further study. 
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CHAPTER 3 
METHODOLOGY 
Research Methodology 
This project has developed an analytical tool to improve the process 
of evaluating student achievement on a community-by-community basis in 
Massachusetts. In order to assess the influence of various reforms (e. g. 
specific education policies and programs) on a dependent variable of 
improved student achievement, it is necessary to find a way to control for 
demographic differences from community to community. While 
Massachusetts currently does have a "Kind of Community" breakdown, it is 
based on data that is 16 years old and on a model that made assumptions 
that may not comport with the realities of contemporary society. Some 
important demographic factors that appear to be significant to achievement 
today - language spoken at home, family status, mean community 
education level - were not included in the original analysis. 
This work was experimental in that starting out one is not sure of 
what analytical processes will produce the best result. The project involved 
the following steps. 
• The first step involved developing data bases of relevant 
demographics — community characteristics — and 1996 MEAP results for 
Massachusetts municipalities. This information is culled from 1990 census 
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data and from information from the Massachusetts Department of 
Education. 
• The second step involved applying a statistical tool to the data base 
to determine which demographic factors are most salient to developing an 
accurate "kind of community" model. The tool of initial choice is cluster 
analysis which should be able to identify the clusters of variables that most 
define a community's characteristics. This was the procedure utilized by the 
Massachusetts Department of Education in its 1985 "kind of community" 
research. Once the clusters were identified, they were examined in terms of 
their usefulness in producing groups of similar education achievement 
affinity communities. 
• Step three involved using statistical processes other than cluster 
analysis if the cluster work did not produce sorts that presented a rough face 
validity for shared educational attributes. Regression and factor analysis 
were utilized to develop a kind of community model that would arrange 
municipalities according to their educational achievement characteristics. 
• Step four involved using the results of the statistical work to sort 
communities and build an Education Achievement Community (EAC) 
model. 
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If the EAC model is sound, it should help us understand the results 
of systemwide high-stakes achievement testing that is being implemented 
in Massachusetts. The model may help us explain why achievement 
levels in community A and B are similar, even though one community 
spends spends significantly more or less per pupil than the other. With 
accurate EAC information, it will be possible to study communities in terms 
of the influence of selected input factors that may have an impact on 
student achievement. With the appropriate EAC model, the researcher can 
eliminate one of the major problems of doing any type of aggregate 
statistical comparison of the correlation between certain independent 
reform variables and the dependent achievement variable. Without the 
kind of community EAC determination, there is no way to filter out the 
impact of a community's unique characteristics on results. 
For example, if we examine school spending in terms of achievement 
in two towns and find that Town A spends $1,000 less per pupil and 
performs consistently better on the state assessments than Town B, this 
finding means little unless one can norm the towns and control for the 
demographics that tend to drag or lift achievement. If the towns are 
similarly normed under the EAC model and the finding still obtains, then it 
is reasonable to examine the towns more closely to determine why Town A 
is seemingly more efficient educating its children even while spending less. 
Identifying and studying such districts should provide valuable practical 
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insight into what kinds of education reforms really do translate into better 
results. 
Sample 
The sample for the project was developed from United States Census 
and Massachusetts Department of Education data. For purposes of creating 
the data bases, over one million pieces of demographic information were 
identified and translated into data sets that could be evaluated with 
statistical tools to identify similar communities. (Note: This data is available 
in tab-delimited format which can be brought into statistical programs for 
evaluation, but, because many smaller Massachusetts towns are part of 
regional school districts, a significant amount of hand-inputting is required 
to build a comprehensive MEAP data base.) 
The primary data base includes demographic information from the 
1990 Census on cities and towns. The data, which has been translated into 
data sets by MISER (Massachusetts Institute of Social and Economic 
Research - Amherst, MA) and Professor Ralph Beals of the Economics 
Department at Amherst College, includes, among other data, the following: 
• Population 
• Age characteristics 
• Family and worker income 
• Language spoken at home 
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• Marital status 
• Parental status 
• Education level of adults 
• Employment status 
• Poverty status 
To develop the model, 1996 MEAP (Massachusetts Educational 
Assessment Program - see next section) results for municipalities in 
Massachusetts were incorporated into the design study. This study utilized 
the 1996 MEAP as the dependent variable in developing the new model. 
Over 140,000 students took this test, so sample size is not a limiting factor. 
With so large a sample individual errors of measurement cancel out, this 
insuring a more valid result. 
The literature identifies several factors which have been studied to 
see if they are associated with academic performance. These include 
household income; education level; poverty status; language spoken at 
home; single parent status; and the percentage of school-age children in 
private schools. This project examined those variables in terms of their 
affect on achievement outcomes as reflected in the 1996 MEAP assessments. 
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Instrumentation 
Determining the Student Achievement Dependent Variable 
Perhaps the most serious bar to understanding or improving our 
schools is the inadequate measures we use in seeking to determine 
their health. We use test scores, such as those on the SAT, as though 
they tell us something about the condition of schools. They tell us 
even less about schools than a thermometer designed to measure 
body temperature tells us about body health (Goodlad 14). 
Dr. Goodlad's observations are accurate. For most of the current 
reform era (post-1983), there was no accepted assessment protocol that 
yielded reliable, valid measures of student performance. For many casual 
observers, the SAT (the Student Assessment Test developed and 
administered by the Educational Testing Service of Princeton, N. J.), was the 
measure of student achievement from state to state and district to district. 
There are many problems with using the SAT as a barometer of 
comparable student achievement, and no serious student of reform would 
rely upon the SAT to gauge achievement in any statistically significant 
aggregate manner. Besides the fact that a test like the SAT is intended to 
measure aptitudes and "predict success" in various endeavors like college 
(Sax 411), the most glaring deficiency of the SAT as an achievement 
indicator is that it is taken voluntarily. That reality necessarily skews the 
test sample. 
89 
In some states and districts almost everyone takes the SAT; in others 
only a handful of students do. This means that there is no statistical sample 
equivalency from state to state or district to district. Most students in a state 
in America's heartland like Iowa generally take the ACT (American College 
Testing [Program]) test; those students who do take the SAT are usually 
candidates for prestigious private schools in the East that require the SAT. 
Thus, the mean scores of Iowans taking the SAT are very high, not because 
of the intrinsically superior nature of that state's schools or students, but 
rather because of the nature of the self-selected population taking the test - 
top students who are candidates for admission to the best colleges and 
universities in the nation. 
Standardized Achievement Tests 
Historically, most standardized tests used in public schools have been 
norm-referenced; they are designed to determine how one student or group 
of students compares to another group in a statistically-normed context. For 
example, knowing that 55% of a town's students scored above the national 
mean on reading and math tests gives us no information about how much 
the students actually know about these topics or how well they have 
mastered specific math and reading skills. It does help us place the town s 
performance in comparison to students in other cities. Finding out that 
Student A tested at a 40th percentile level indicates that this student is 
achieving at less than the national norm of the 50th percentile. 
90 
Traditional standardized achievement examinations such as the 
Metropolitan Achievement Test, the Stanford Achievement Test, the Iowa 
Test of Basic Skills, and the California Test of Basic Skills tell us little about 
what students know in relationship to some absolute criterion or standard. 
Indeed, from year to year the standard - the original norm group - against 
which students are judged is static so that scores seem to rise as students and 
teachers become more familiar with the test. This "Lake Wobegon Effect" is 
merely a manifestation of changing the baseline used as the jumping-off 
point for comparative evaluation (Lopus and Maxwell 201-205). Thus, 
while these classic instruments are essential tools in assessing how well 
individual students are performing relative to their peers, these batteries 
provide little information about what students actually know compared to 
what has been determined that they should know at any particular grade 
level. 
Without good achievement data based on domain- or criterion- 
referenced instruments, it is difficult to gauge the effectiveness of school 
improvement programs whose goal is enhanced student achievement. If 
our testing only includes norm-referenced instruments, we will not be able 
to generate the data needed to evaluate real student achievement against a 
specific target domain of knowledge. 
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The MEAP - The Massachusetts Educational Assessment Program 
The MEAP (Massachusetts Educational Assessment Program) was the 
standardized criterion-referenced achievement test used in Massachusetts to 
assess the academic progress of students in grades 4, 8, and 10 from 1988 to 
1996. Before 1994, Grade 12 was tested instead of Grade 10. The change was 
made to better align the test to the goals and policies of of the Education 
Reform Act of 1993. The new law, which established the Massachusetts 
Comprehensive Assessment System, calls for passing a 10th grade high- 
stakes exam as a requirement for graduating starting with the class of 2002. 
Starting in 1988 the MEAP was given every two years to every student in 
those grades with the exception of certain special education students. The 
1996 MEAP is the dependent achievement variable which will be used to 
build the EAC model. 
Recognizing that the MEAP, like all tests, has limits, we should also 
acknowledge that if developed fairly and professionally, the MEAP can 
contribute to our understanding of student progress in the classroom. The 
MEAP, which was mandated by Chapter 188 of the Acts of 1985, is a 
...statewide testing program intended to improve curriculum and 
instruction in the public schools .... It can be thought of as a survey of 
a broad range of student attainments including basic as well as higher 
order skills. The program is designed to produce reliable results in 
the school, district and state levels to permit comparisons of state and 
national achievement levels. It is not intended to yield scores for 
individual students (Massachusetts General Laws, Chapter 188, 1985). 
92 
Students, rather than being tested for the twelve to twenty hours which 
would be necessary to produce accurate individual results, take the MEAP in 
about two hours (Advanced Systems 1). This test provides valuable data for 
developing aggregate district level reporting. 
According to the Massachusetts Educational Assessment Program 
1996 Statewide Summary (October 1996), 'The purpose of the MEAP test is 
twofold: to furnish information to improve curriculum and instruction in 
Massachusetts schools and to provide reliable results for comparison at the 
school, district, and state levels. The MEAP does not provide individual 
student results. There is no passing score or failing score. Unlike the 
MEAP, the new assessment system will report results for individual 
students as well as schools, districts and the state" (i). 
A single test like the MEAP can reflect only some smaller or larger 
portion of a student's overall performance. The developers of the MEAP 
(Advanced Systems, Inc., of Dover, N. H.) drew on the experience of decades 
of test development to develop an assessment instrument that gauges 
achievement reliably and validly. It is important to remember that this 
project is using the MEAP to analyze the performance of entire school 
systems, not that of individual students. The inaccuracies of the MEAP in 
assessing individual performance - something the test does not purport to 
do — are in large measure offset when analyzing systems as a whole: 
Scores on the MEAP, or any test, are estimates of a school's or 
district's performance at a given point in time. There is error 
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associated with any test score due to factors such as the number of 
items on the test and the number of students tested. As both of these 
increase, the error in a score estimate decreases. Consequently, it is 
likely that scores for a school of fifty students will be less stable that 
statewide scores comprised of the performance of 50,000 students 
(1996 Summary 4). 
It is also likely that scores for districts with hundreds and thousands of 
students participating will be reliable and valid for aggregate research 
purposes. 
The MEAP reports results as scaled scores (a number from 1000 to 
1600) and in terms of proficiency levels of students. Scaled scores describe 
how schools and systems perform relative to each other. The proficiency 
levels (1. Students demonstrate that they are beginning to grasp factual 
knowledge; 2. Students exhibit a firm grasp of factual knowledge; 3. 
Students are beginning to think critically, problem solve, and communicate 
effectively; and 4. Students demonstrate exemplary knowledge, thinking, 
reasoning and communication skills) are designed to show what students 
actually know (MA Dept, of Education, 1996, 5). 
It is also important to realize that the MEAP does not necessarily 
produce a complete or accurate picture of system performance. This study is 
utilizing the 1996 MEAP as a dependent variable proxying for student 
achievement. MEAP results certainly are not the last word in that 
achievement. The MEAP is only a tool to gauge how systems are 
94 
performing. A new battery of tests, the MCAS which will go into service in 
1998, should provide more comprehensive information about student 
performance. 
MEAP Development 
/ 
The MEAP is a standardized achievement test which measures 
student knowledge in four subject areas - math, science, social studies, 
reading - at three grade levels - fourth, eighth and tenth. It also tests 
writing ability, although not to the extent it probes other topics. The test was 
administered bi-annually in every public school in the Commonwealth 
from 1988 to 1996. Each testing session, over 140,000 Massachusetts students 
took the test. MEAP's developer. Advanced Systems, Inc., has developed 
the assessment devices which are used in several other states. 
The test was developed with the input of hundreds of teachers and 
administrators from all over Massachusetts. A committee of 108 educators 
spearheaded the teacher-input aspects of the development process and 
brought back to the developer the comments and criticisms of classroom 
educators from all over the state. There was a separate group, the Equity 
Concerns Committee, which evaluated the test in terms of appropriateness 
for various ethnic, racial, and socio-economic groups. Gender and race bias 
were major concerns as was the level-appropriateness of questions. 
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Special populations do not have to take the test. Special education 
students in Prototypes 502.3 and 502.4 (a Massachusetts special education 
student designation representing significant learning challenges) and above 
did not take the MEAP, nor did Limited English Proficiency students except 
for those enrolled in a Transitional Bilingual Education of ESL program for 
three or more years. Over time the test has been adapted to reflect current 
assessment thinking, with more open-ended questions being incorporated 
in later years. 
Test administration must be consistent and correct in order to ensure 
valid, reliable results. Workshops and detailed instruction manuals were 
provided to ensure appropriate testing conditions (1992 Technical 
Summary 5) 
Reporting scores was done with consideration for background factors 
and the socio-economic makeup of schools. Thus, students in Chelsea 
would be compared to students in other urban centers, and schools in 
Wellesley would see their scores in comparison to other upscale suburbs. 
Reliability and Validity 
For any assessment to be useful, it must present an accurate picture of 
what it is measuring and the results must be reliable over time and 
populations. The Technical Manual presents detailed information about 
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reliability and validity concerns which were evaluated by using Coefficient 
Alpha and the Spearman-Brown formula, the standards for such work. 
Multiple-choice school scaled scores of individual grade and subject 
tests had high internal consistency coefficients, with none being below .97. 
Open-ended school scaled scores were estimated using a different approach 
since there were too few of these in each content area to utilize traditional 
methods. 
Open-ended questions from different content areas were correlated 
with the Spearman-Brown formula which was used to estimate the 
reliability of the twelve-form open-ended test in each content area. 
Correlations ranged from .89 to .95 with the correlations increasing as grade 
level increased. 
Composite school scaled scores were evaluated for both multiple- 
choice and open-ended questions utilizing standard reliability computation 
techniques. Across all grade levels and content areas, the reliability of the 
composite scores was at least .97, and reliabilities in all content areas at 
Grade 12 were .99. 
A final measure of reliability is the stability of school scores over 
time. The MEAP has been given in 1988, 1990, 1992, 1994 and 1996. While 
some schools would perform better or worse because of changes in the 
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school's curriculum, pedagogy, or student body, there still should be a high 
correlation between the scores over time. To develop accurate reliabilities, 
the MEAP's developer broke out scores for five categories of schools based 
on size. The smaller schools naturally had fewer students taking the test in 
any given year, with the smaller sample size potentially causing errors in 
reliability. The reliability here was a bit lower than the other categories, 
ranging from .57 for small (less than 40 students taking the test) to .96 for 
larger schools. The typical coefficient in this area was .80 or higher, 
indicating relative stability over time. 
It should be noted that assessment testing is a very new phenomenon 
in Massachusetts, and the 1996 MEAP was somewhat different from the 1988 
and 1990 tests. This difference in the tests in and of itself would lower the 
stability coefficient. 
Validity 
A test must demonstrate several types of validity to be useful. In 
assessment testing, which is what the MEAP does, content validity is critical. 
Assessment advisory committees represented Massachusetts teachers in 
different content areas which applied the following standard: 
The MEAP tests are not designed to measure the specific objectives of 
a school or the specific objectives that are common to the curricula of 
all schools. Rather they are designed to cover the larger domain of 
what would be appropriate to teach at or prior to the grade level 
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tested. The curriculum of a particular school may only be a subset of 
this domain (1992 Technical Manual 23). 
* 
Construct validity - having the test scores behave as expected for the 
purpose at hand in relation to other variables - was checked with reference 
to socio-economic factors and achievement. The MEAP test results 
correlated with background factors as one would expect based on previous 
research findings. 
One unscientific way of assessing rough validity is to look at the 
sorted results. If one examines the top and bottom systems in terms of 
MEAP performance, there are few surprises. Cities do not score well; 
upscale suburbs do score well. This gives observers some face confidence 
that the MEAP is a reasonably accurate assessment instrument. 
Research Design 
The primary goal of this project is to develop a new "kind of 
community" model (the Education Achievement Community or EAC) and 
community sort that will enable the researcher to do a better job of 
evaluating educational outcomes for each community. The project 
involves developing a data base of demographic variables and educational 
outcomes and analyzing the data through several statistical techniques 
outlined below. 
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Procedure / Timelines 
I have been exploring the literature relating to the project - an 
ongoing process - since early 1993. The data base and the statistical analyses 
was completed by June 1997. During the rest of 1997 and in early 1998,1 
studied the data, updated the literature review, developed the EAC model, 
formed my conclusions, and completed the writing. 
Data Analysis 
One of the major problems in attempting to organize communities in 
a rational demographically-based socio-economic context is the abundance 
of data that is available to describe each of Massachusetts' communities. 
The federal census, the best data available, contains hundreds of categories 
or fields of information including employment status, family income, type 
of residence, family characteristics, place of origin, language spoken at 
home, living arrangements, etc. 
The number of variables in the 1990 census data is over 2900. In the 
case of Massachusetts where there are 351 cities and towns, the numbers of 
cells of information on a spreadsheet representing all of that data would be 
over 1,000,000. This is too big a range of data to analyze intelligently. There 
are simply too many inputs (2900 census data fields) to manipulate 
statistically. Cluster, factor, and regression analysis and reviewing the 
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literature can help determine which census characteristics most impact 
achievement outcomes as well as figure out which variables are related to 
each other. (For more information on statistical processes, see Chapter 6.) 
Ouster Analysis 
This projecf s goal is to analyze 351 cities and towns of Massachusetts 
in terms of their education achievement affinity characteristics. Essentially, 
the product of this work is a sorting of communities based on their 
"handicap" for achievement. This effort is designed to update the 
Massachusetts Department of Education's Kind of Community 
categorization from the mid-1980s which was based on cluster analysis. 
The logical tool with which to sort communities is a cluster analysis. 
This is a "multivariate procedure for detecting natural groupings in data. 
Cluster analysis is based upon the placing of objects into more or less 
homogeneous groups, in a manner such that the relationship between 
groups is revealed" (Mulder 1). In essence the procedure evaluates a large 
data set that contains multiple variables and determines which of those 
variables relate to other variables in such a way so as to sort communities by 
shared attributes. For example, towns of 10-15,000 people with a median age 
of 35, average household income of $60,000, 60% of whose residents have 
college educations, would likely end up in the same category. The 
challenges become more complex as the number of variables of interest 
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increases. Thus, one of the tenets of cluster analysis is to a priori define 
and limit the data set to those variables that have relevance to the ultimate 
sort. It is important to note that cluster analysis does not consider the 
impact of variables on an outcome; determining effect on outcome is not 
important. What is important is sorting among variables and determining 
their relationships and cross-relationships, their affinity and connection to 
one another. 
In a perfect world, running cluster analyses of the 1990 census data set 
would produce discrete groupings of communities that exhibited consistent 
performance concerning educational achievement. The high-achieving 
communities would sort out together; the low-end municipalities would 
find common ground, and those in the middle would cluster out according 
to their achievement tendencies. Chapter 6 details the results of assorted 
cluster analyses that were done for this project. Unfortunately, the cluster 
work simply did not produce useful sortings of community by educational 
achievement tendencies. That failing led to pursuing other statistical 
methods detailed below. 
Correlation Analyses 
Correlational studies help the researcher understand the 
relationships between and among variables that have an impact on an 
outcome. The goal is to determine what the impact is of one or more 
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independent variables on a dependent variable whose characteristics to 
some extent are associated with the independent variables. It is possible to 
study one variable as it affects another to determine the extent to which 
measured results are correlated with input values. That process is 
correlation. For example, a project looking at the impact of test scores of 
the amount of time spent on homework by students, would be a bivariate, 
or two-variable (homework against scores), study. The higher the 
correlation (r) the more connected the two variables are to each other. 
Researchers use a squared correlation (r2> to determine the percent of 
variance in an outcome explained by an independent variable. 
Clearly there is an interest in understanding what are the causes of 
variability in academic performance. If researchers could isolate significant 
factors that play a major role in school success, then it should be possible to 
develop policies and programs to help all children learn better. If it is 
found that the square of the correlation coefficient (r2) of a certain input 
variable A is .09, then that variable explains 9% of the variance in variable 
B. Again, it is worth noting that correlation is not causation; it simply 
helps explain what is behind a certain outcome. "Correlation coefficients 
are best used to measure the degree of relationship between two variables 
and to explore possible causal factors that can later be tested in an 
experimental design" (Borg & Gall 376). Data for such relationship studies 
can be collected in various ways including standardized tests, 
questionnaires, interviews, and observation. Regardless of the source, the 
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data must be in quantitative form in order to be evaluated using 
correlational techniques. If the data is gathered by interviews, there must be 
a way to translate the information into numbers, perhaps through use of a 
Likert Scale or through some other way of weighting the responses. 
Most educational research, however, deals with more complex 
interactions than the effect of one factor on an outcome. In that case, one 
should utilize multivariate correlational techniques (multiple regression) 
to understand the aggregate impact of several independent variables on a 
dependent variable outcome. Correlation is still the basis to these more 
advanced techniques, but multiple regression can examine several variables 
at once and determine how they affect an outcome. 
There are several limitations to regression studies: 
1. Regression does not give us neat answers about causation. It does 
help us understand relationships between A and B, but that is quite 
removed from determining causality. Determining causality really is not a 
statistical problem; all statistics can do is provide basic information and 
point the way for further study. 
2. Regression research involves breaking down complex behavior 
into simpler elements that can be be isolated and studied. It may not always 
be possible to do that correctly. If one were studying classroom order for 
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example, many factors both inside and outside of the classroom would have 
to be identified to develop a sound model for the research. 
3. Students and teachers are very individualistic beings. What is an 
important part of one person's way of doing work may not be important to 
another. 
The researcher will have to develop enough of an understanding of the 
subject matter to make sound determinations about what should be studied. 
This project is not attempting to isolate causality. Rather, it us using 
various statistical techniques including factor and regression analysis, to 
understand what variables are associated with academic achievement as 
measured on standardized statewide assessment instruments. These 
techniques should be able to help develop a means of sorting communities 
according to their innate tendency to high or low achievement. Causation 
is not at issue. What is at issue is the propensity of certain towns to do 
better in terms of achievement scores. 
One common use of correlational modeling is to develop 
instruments that can, with a fair degree of certainty, predict performance on 
some criterion-referenced standard. Some education units at correctional 
facilities in Massachusetts utilize the TABE (Test of Adult Basic Literacy), a 
standard placement test used to determine basic skills levels, as a predictor 
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of success on the GED. That way students who are not ready for the GED 
exam will not take it. A classic study by Richard P. Butler and Clark 
McCauley is "Extraordinary Stability and Ordinary Predictability of 
Academic Success at the United States Military Academy." The researchers 
wanted to determine the validity of the SAT and high school class rank as a 
predictor of grade point average at West Point. They broke down the SAT 
into verbal and math and used each as an independent variable in their 
study, since GPA is a composite of math and verbal courses as well as of 
other ones. They also utilized high school rank as a third independent 
variable to run against the dependent variable of West Point student GPA. 
The three bivariate correlational statistics of the study revealed 
moderate correlations (r's of .30 to .51) among all predictors and GPA 
(Butler and McCauley 83-86). 
The above is instructive in that the study helped the researchers 
understand what future academic behavior to expect from the past academic 
history of students. This is certainly helpful to the admissions department 
in determining whether or not a candidate could handle the academic 
challenges of the Academy. 
While not predictive per se, the current project is interested in 
utilizing community characteristics to help understand present and future 
academic performance. The resultant model, which is based on various 
correlational and cross-correlational statistical analyses, should help predict 
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performance to some extent - a strong education achievement affinity 
community will generally do better on assessments that a weak one. The 
major goal of the work is not predictive, however. Rather, the project will 
give us modeling tools to help account for some of the achievement 
variance from community to community. While the quality of and 
resources available to the school are key components of the learning vector, 
they are not the only contributors to outcomes. The EAC model will help 
place results in their broader contexts which incorporate factors from 
outside of the classroom that affect schools. 
Factor Analysis 
One problem with multiple regression is that it is not as effective 
when the independent variables of interest correlate with each other. For 
example, we know that high income and high education level among 
parents in a community are boosters of achievement. We also know that 
those two variables are related; high achievement scores run together with 
high incomes in the United States. We need to factor for this co-linearity or 
interdependence. 
By using a statistical process known as factor analysis, it is possible to 
evaluate the relative impact of myriad input factors that affect outcomes. 
Factor analysis (and its close relative, principal component analysis [PCA]) 
enables the researcher to determine which factors are most critical to the 
outcome being examined: 
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Factor analysis is one of the most frequently used techniques in 
multivariate research, because researchers often measure a large 
number of variables in a single research project. Data analysis and 
interpretation are unwieldy in situations involving many variables. 
Factor analysis is helpful to the researcher because it provides an 
empirical basis for reducing the many variables to a few factors by 
combining variables that are moderately or highly correlated with 
each other (Borg & Gall 620). 
Factor analysis/PCA is a statistical mechanism that reduces many variables 
to a few salient ones which have the most impact on an outcome (Sax 449; 
Loehlin). 
In this instance, the project is studying, isolating, and identifying the 
various characteristics that affect achievement outcomes. By using factor 
analysis, it should be possible to identify the relative weight of variables that 
have the most relevance in shaping educational performance in a 
community. These factors can be incorporated into the final regression 
equation. With the number of impact variables factored and reduced to a 
manageable number, this project will be able to develop a rational, 
understandable. Education Achievement Community (EAC) definition and 
model that can be utilized to place Massachusetts' municipalities in a 
coherent demographic context that relates to academic outcomes. 
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Utilizing the EAC Model 
One key input variable that is critical to educational success is per- 
pupil spending. This number is seen by some as the most important 
element in a school system. While there is some correlation between 
spending and outcomes, spending does not in and of itself account for the 
variability in achievement between and among districts. 
One use of the new EAC model would be to see if it can explain some 
of the anomalous results that appear in many input-output educational 
studies. For example if Town LSHA is Low Spending and High Achieving, 
the fact that it is a high-level EAC might help explain the better 
performance. If the town is a low-level EAC (without significant education 
performance enhancing demographics), then the better performance is 
likely the result of curriculum, teaching quality, and other systemic 
pedagogical characteristics. Conversely if Town HSLA is High Spending and 
Low Achieving, characteristics evinced in the EAC might help explain 
results. 
Summary 
Statistics and statistical analyses in and of themselves cannot 
determine the causal link between inputs and outcomes. Data analysis can 
point the way towards developing hypotheses, models, and theories that 
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can be investigated by other means - primarily through experimental 
research and through developing quantitative tools, such as modelings of 
specific relationships between inputs and output to develop findings. 
This work will give researchers baselines upon which to launch 
investigations of which factors contribute to or detract from student 
achievement. The work will not settle the question of whether modifying a 
certain variable, for example, increasing per-pupil spending, is a sound 
policy decision to reach the goal of better student performance; it should, 
however, help scholars and policymakers understand the contexts in which 
student learning takes place and can be enhanced. 
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CHAPTER 4 
EVALUATING STUDENT ACHIEVEMENT 
Promoting student achievement has increasingly taken center stage 
in the education reform movement. For many years evaluating education 
inputs - per-pupil spending, number of books in libraries, age of textbooks, 
experience of teachers, condition of facility, student-teacher ratio - was the 
methodology of choice for evaluating educational effectiveness. Studying 
the process of educating was considered an accurate proxy for determining 
the value of the product of educational efforts. Educational assessment 
researchers at the University of Tennessee noted that during the 1970s and 
1980s there was a belief (erroneous in their minds) that "good educational 
practice can be identified independent of any demonstrated relationship to 
student learning" (Saunders and Horn 2). 
As summarized by Robert Rothman, a senior associate at the 
National Alliance for Restructuring Education and a former associate editor 
of Education Week: 
For most of this century, we have defined education by what goes 
into the system-the number of teachers, library books, and courses we 
provide - and tests have indicated which students got more put of 
the system and which got less (Rothman xii). 
A common refrain of the 1980s was to "raise standards" although the 
standards that were being raised were not necessarily well defined. The goal 
in 
was usually to increase scores on standardized tests. The reform impetus 
led to students taking tougher courses and getting "back to the basics" in 
math and reading. Many states raised graduation requirements. By the end 
of the decade, forty-seven states were operating at least one testing program 
(Rothman 41). While students may have taken more courses that were 
theoretically more challenging, overall performance held constant (Tyack 
and Cuban 37; Quality Counts 27). Orders from the top - a state education 
agency usually - was thought to be what was needed to trigger progress 
(Timar and Kirp 504-511). 
Massachusetts took a different approach. Rather than aggressively 
ramping up requirements, the Commonwealth established a variety of 
grant programs to encourage good educational practices. Money was 
authorized for school-based decision making, professional development, 
rewards for outstanding teachers and programs, student remediation, 
educational technology, and such. (For a description of the reforms, see 
Chapter 188 Update Fiscal Years 1986-91, Massachusetts Department of 
Education, Office of Planning Research and Evaluation, Malden, MA.) 
At decade's end in 1989 President George Bush called an "education 
summit" involving state governors and leaders from American business. 
The product of the meeting was a pledge "to set national goals and to hold 
themselves accountable for meeting them" (Rothman 111). 
Notwithstanding the good intentions of policymakers, the "just try harder" 
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or the myriad grant-based approaches to school improvement did not work 
as well as many had hoped. 
Assessing the Nation: The NAEP 
The National Assessment of Educational Progress (NAEP) was 
created in 1969 as "the nation's report card" to test national samples of 
students in certain subject areas (Rothman 41, 42; Hambleton and Cadman 
211-213). Measuring students' progress toward higher achievement has 
been the purpose of the NAEP since its inception (Campbell, Voelkl and 
Donahue 1; Tyack and Cuban 37). While the NAEP may be the best 
available assessment tool, it may not be enough. A single test, even a fairly 
good one, only provides some information about what we are evaluating. 
A major limitation of the NAEP was that it is a traditional "paper and 
pencil" test that asked multiple choice questions that may have little to do 
with what the student has been taught. Another limitation was that the 
NAEP was a general survey, not an individual student test. Its data is 
aggregated to give information about a state or large region of the country 
(Rothman 114-115). The NAEP has been modified with the goal of 
providing state-by-state comparisons, but that piece is not yet fully in place. 
Despite these problems, the NAEP is probably the most dependable 
measure of student achievement that we have. That the NAEP, despite its 
limitations, is the best information we have underscores a fundamental 
challenge to education improvement: developing better assessment 
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instruments while deepening our understanding of how to interpret test 
results. 
Over the past twenty years America's schools have improved 
significantly in educating a more diverse student population. Using the 
NAEP, the only assessment that has been consistently given during that 
period, we find that: 
The data show that both 13- and 17-year old black students have made 
very substantial gains - between 0.55 and 0.7 of a standard deviation - 
in both mathematics and verbal/reading scores between the early 
1970s and 1990 (Grissmer et al 13). 
Whether our schools have the leadership, resources, and organization 
needed to meet the educational demands of a society with a diverse 
population is an important question. Developing better ways to gauge 
educational success is critical to determining how well our educational 
practices and policies are working. 
Towards Academic Standards and Criterion-based Testing 
The 1990s have been characterized by a shifting of interest away from 
depending on norm-referenced numerical indicators and towards 
developing more complete assessments which gauge how much students 
have actually learned in school as opposed to how students stack up against 
other students. "The major indicator that distinguishes effective from 
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ineffective educational practice is whether students learn that which is 
purportedly taught" (Saunders and Horn 2). A report on trends in NAEP 
performance noted that "During the 1990s, educational reform and 
increased expectations for all students to achieve their highest potential 
have been the hallmark of policies and programs set forth at the national, 
state, and district levels." Further, "As new policies are implemented and 
changes in educational practices occur, information about trends in student 
achievement across time is critical for educators and policymakers to 
observe the overall effects of reform efforts" (Campbell, Voelkl, and 
Donahue 1). Thus, as the century turns, people are concerned not just about 
developing accurate data on school performance, but in adding value to that 
data by establishing ways to compare results over time and to understand 
results in the contexts in which they are achieved. 
Historically, American students have taken a number of standardized 
tests assessing basic skills, aptitudes, and career interests. Today, although 
there is a movement towards incorporating more comprehensive authentic 
assessments into the measurement mix, standardized tests are generally part 
of the protocol. These tests, while subject to some criticism, have value. 
They are, by definition, exams that are given under the same conditions, 
with the same scoring criteria, and that have been developed to evince high 
reliability and validity. While there has been no lack of testing data, often 
said data has not been too helpful in assessing educational progress: 
Standardized test data is ubiquitous. It is readily available, cheap, and 
abundant. Most often, the scale scores, percentiles, and stanines 
115 
provided by those who score the tests are duly recorded by the 
receiving school or system, precisely received. No further analysis is 
attempted. The usefulness of the data is severely limited, and so it is 
used for very little other than placement and, occasionally, a crude 
form of program evaluation that is, as critics have rightfully stated, 
biased by extraneous factors such as socio-economic level, past 
achievement, and percent of minority students (Saunders and Horn 
3). 
Indicator Systems and Assessing Educational Achievement 
If student achievement is the standard against which education 
reform is to be measured, then it is important to develop indicators that 
measure actual student progress. Over the years there have been attempts 
to identify what affects achievement. The major effort still is James 
Coleman's 1960s work (see Chapter 2), which, despite being limited by the 
weaknesses of the statistical analysis techniques and the limits of 
computerized data processing of its times, and despite having absorbed 
substantial criticism, is still the most comprehensive study of student 
achievement in the United States. During the past twenty years states and 
districts have utilized various measures to inform understanding of student 
progress. Progress has been spotty to date, although as the century turns 
most states will be implementing high stakes assessments which should 
lend themselves to solid analysis of student achievement. 
For whatever reasons, educational indicators have not been given the 
same priority as other gauges of economic, legal, or social activity in the 
116 
United States. "If the data we depend on to monitor the economy were as 
incomplete, as unreliable, and as out of date as the data we depend on to 
monitor education in the United States, we might as well have the 
economy of a Third World Country." The education effectiveness 
indicators available today "do not say much, per se, about the quality of 
education. To evaluate public schools we need much more" (Wolk, 
Quality Counts 18). As reformers focus on improved achievement, 
developing ways to identify progress and problems becomes more 
important. A piece in the ERIC Digest frames the issue: 
Educational indicator systems serve similar purposes to indicator 
systems that are used to monitor the economy, the criminal justice 
system, or other social systems. Statistical indicators are used to 
monitor complex conditions that we would probably judge 
imprecisely or miss altogether in day-to-day observations. 
Governments recognize the value of statistics that provide current 
information, analyze trends, and forecast impending changes. 
Consequently, it is not surprising that policymakers and researchers 
are seeking better statistical indicators of education (Shavelson 1, 2). 
While there has been no lack of assorted statistics on education (per- 
pupil spending, student-teacher ratio, library holdings, SAT scores, racial 
composition of classrooms, etc.), there have been few if any indicator 
systems developed to help observers better understand educational change. 
"Whether indicators are single or composite statistics, a single indicator can 
rarely provide useful information about such a complex phenomenon as 
schooling" (Shavelson 1, 2). An indicator system — sets of data that 
measure distinct components of a system and also provides information 
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about how the individual components work together to produce overall 
effects - is needed to assess educational progress. 
It is unthinkable not to have a consumer price index or a Dow Jones 
stock average, yet it is impossible to find a reporting system that accurately 
models student achievement. The good news here is that the tools needed 
to develop a solid system of educational indicators - fair, reliable, and valid 
tests, solid statistical analysis programs, and high-speed computers - are 
becoming part of the environment in which schools exist and operate. 
Even if the tools are available, there is no guaranty that appropriate 
assessments will be put in place. There may be a tendency in our culture to 
rely on shorthand indicators to assess progress. While averaged SAT scores 
are generally considered to be fairly useless as indicators of educational 
progress, many people and articles in the media reference SAT scores to 
make their points. Per-pupil spending figures are not helpful indicators of 
anything unless they are presented in the context of other variables. These 
include average age of teaching force (which has a direct impact on salary 
level which has a major impact on spending) and municipal accounting 
procedures (which are not consistent between districts thus resulting in 
different components being included in the per-pupil figure). 
A reasonable approach to ascertaining progress would be to develop 
an educational achievement indicator system rather than continuing to rely 
on individual indicators to assess progress. "A good education indicator 
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system is expected to provide accurate and precise information to illuminate 
the condition of education and contribute to its improvement. The 
information generated will be neither possible to grasp through casual 
observation nor generally available from other efforts to collect, report, and 
analyze data about schooling" (Shavelson 1, 2). 
Given the public and policymakers' interest in understanding the 
impact of reforms on results, there will likely be pressure to develop 
effective educational indicator systems. Progress made in computer design, 
software development, and statistical modeling all make creating and 
working with such systems more practicable. Such a construct would 
involve several elements including test scores, percentage of students 
taking assessment tests, per-pupil spending information, student 
demographics, resource availability, teacher characteristics, and community 
context. While this project is not designed to develop such an education 
evaluation system, it does focus on one key element of such a system - a 
mechanism for understanding the impact of community characteristics on 
educational results. 
The Movement Towards Standards-based Education 
Coincident with a growing interest in refining educational 
evaluation, there has been an increase in support for developing clear 
standards against which educational achievement may be measured. In 
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commenting on what a comprehensive contemporary education evaluation 
system would look like, Robert Rothman observed that: 
The revamped system, by contrast, begins with outcomes - what 
students should leave school knowing and being able to do. The 
inputs are important only to the extent that they lead students to the 
desired outcomes. Such transformation, if widely adopted, would be 
truly radical. It would change the definition of an educated student 
from one who went through school to one who could demonstrate 
valued knowledge and skills. Eventually it could lead to a system in 
which children would be entitled to learn, not just entitled to access 
to learning. Thus those attempting to change the way we measure 
student performance are really trying to transform the entire 
education system (Rothman xii). 
This decade the American Federation of Teachers, a major education 
union, has done significant work assessing the performance of America's 
schools. In reviewing recent education reform history in Making 
Standards Matter 1996, the AFT researchers said: 
Over the past several years, one issue has come to dominate the 
national discussion about improving America's schools more than 
any other: standards. The idea is to set clear standards for what we 
want students to learn and to use those standards to drive other 
changes in the system. 
This may sound like common sense, but the idea is a relatively new 
one in this country. Some of our teachers, schools, and communities 
have always had high expectations for their children, but until 
recently, there has been little effort at the national, state, or local 
levels to set clear, measurable standards for what all students in 
elementary and secondary schools should know and be able to do in 
the core academic subjects (Gandal vii). 
120 
Building a solid standards-based curriculum that establishes base 
lines for academic performance is essential to being able to assess how well 
students are actually learning. As the AFT has pointed out, having a 
consistent curriculum that did not vary from school to school would be of 
benefit to urban students who tend to move fairly often. While 20% of all 
students move in a given year, the percentage rises to 34% for city students. 
"Without common standards in place, mobile students arrive at their new 
school having studied a new curriculum and having learned different 
materials. This makes it very difficult on both students and teachers. 
Vague standards will lead to very different curricula across a state which 
will do nothing to ease the frustrations associated with student mobility." 
(Gandal 17). E.D. Hirsch, creator of the Core Knowledge Movement, 
maintains that the "mobility rate " is even higher - between 45 and 80 
percent in the cities as compared to 25 to 40 percent in the suburbs." Hirsch 
cites a US General Accounting Office report that "one-sixth of all third 
graders attend at least three schools between first and third grades" (Hirsch 
35). 
Another factor which is moving the nation towards adopting 
standards is the globalization of commerce. Renown scholars like MIT 
economist Lester Thurow and former United States Secretary of Labor 
Robert Reich have pointed out that America no longer has a monopoly 
position in the world's economic stage. Increasingly workers in this country 
will be competing with workers in other nations for market share and a 
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good standard of living. Without students educated to a world-class level, 
America will not be able to remain a major economic power, they argue. 
Developing strong standards-based curricula may well be a catalyst for 
reforming education. Without specific goals established - standards - it is 
impossible to determine if the goal has been reached. Conversely, once we 
have identified what it is students should know and teachers should teach, 
measuring performance becomes possible. It is possible that even poor 
results by students may be of benefit to educators and policymakers who are 
trying to improve the schools. In commenting on various theories on 
effective schooling, Jaap Scheerens (Faculty of Applied Education, 
University of Twente) noted, "The discrepancy between actual achievement 
and expectations creates the dynamics that could eventually lead to more 
effectiveness" (Scheerens 298). For an example of how gearing up for new 
standards-based tests has helped improve a Massachusetts school system, see 
Keough 68. 
In order for all students to meet standards by achieving at a high 
level, each aspect of the educational experience must be synchronized, or 
aligned. Standards will have to be developed that fairly represent what 
children should know in order to be considered well-educated. The 
curriculum will guide educators about how to teach students what they 
need to know to meet standards. Progress will be monitored through 
comprehensive assessments which will measure what students know 
against the set of knowledge that they should know. The school design will 
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have to become more flexible and effective so that teachers can reorganize 
time and pedagogy to fit the various learning styles of a diverse student 
population. Teacher education and professional development will be 
organized so as to provide educators with the skills and knowledge they will 
need to enable their students to reach high levels of achievement. 
Additional resources will have to be provided as needed. In all, creating 
and meeting a specific set of learning expectations - standards - will of 
necessity involve making serious changes in every aspect of the school 
system. 
As a result of the national move towards developing standards, 49 
states are working to develop content-based standards and assessments in 
math, science, history, and English (NOTE: Iowa, a relatively homogeneous 
"heartland state with more blessings than problems" is not pursuing a 
statewide standards policy [Wolk, Quality Counts 108]). The standards' 
effort is relatively recent, with no state thus far having done a satisfactory 
job, at least according to the two major standards research organizations, the 
American Federation of Teachers and Editorial Projects in Education, both 
of which are based in Washington, D. C.. While progress has been slow, it is 
clear that standards-based education reform will be the hallmark of school 
improvement efforts as we head into the next century. President Clinton's 
1997 State of the Union speech emphasized the need to develop national 
standards. Robert Chase, the president of the National Education 
Association, an organization that has not been at the forefront of standards- 
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based reform efforts, in a major speech said that the pursuit of "high-quality 
schools" should be the NEA's focus (Bradley 6). 
Much needs to be done before standards become the standard of the 
land: 
While there may be an emerging consensus that new standards and 
new measures are needed to assess student progress, there are a 
number of obstacles to developing new systems. First, many 
authentic- and performance-based assessment rely on the judgement 
of teachers for grading. In order to improve grading reliability, 
teachers must be given substantial training in how to fairly and 
accurately judge student work product. Without a commitment to 
such professional development, these new forms of assessment will 
lack the requisite reliability and fairness to be useful (Rothman 
148-149). 
Another problem is the time lag between the demand for new 
measures and the development and mass dissemination of such 
assessments. Rothman points this out, "But the mismatch between the 
demand for the new products and the supply of proven ones has caused 
some tension between policy makers and the research community over the 
issue of assessment" (Rothman 150). 
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The Need to Develop Norming Tools 
The ultimate success of the school improvement process is measured 
by advances in student knowledge, skills, behaviors, and attitudes. 
Progress in these areas often is gauged by student assessment 
programs managed by state agencies or school districts. After the 
schools receive the assessment results, educators need to carry out 
specific activities in order to use the information effectively. One 
important task is reporting assessment results to interested 
individuals and groups so that their needs for information are met 
and they have a clear understanding of the assessment. When 
properly presented, assessment reports can help build support for 
schools and for initiatives that educators wish to carry out. But if 
assessment results are poorly reported, they can be disregarded or 
interpreted incorrectly, adversely affecting students, educators, and 
others in the school community. 
The largest pitfall is reporting assessment results in an unclear 
manner. If the information is overly complex or poorly written, it 
may be misunderstood or misused by the audience. If teachers, 
administrators, and parents do not learn from and act upon the 
information provided by the assessments, the entire process will be of 
little or no benefit to the children (North Central Regional 
Educational Laboratory Network Project 1). 
Coincident with the effort to develop fair standards is the need to 
create understandable reporting mechanisms. Forty-nine states are 
pursuing the implementation of standards and assessments. Various for- 
profit and non-profit organizations are attempting to develop curricula and 
school designs that are content-based and rigorous. Both national education 
unions and the current and preceding presidents of the United States have 
embraced the cause of standards-based education. With all of this civic, 
educational, and political support, it is likely that at some point in the not- 
too-distant future various states, perhaps most, will have developed rich 
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content-based standards and comprehensive authentic assessments with 
which to measure progress. 
Even with all of this in place, it still will be difficult to assess how 
well schools and systems and states are doing in meeting whatever 
standards are developed. A common criticism of testing of any sort is that 
tests are limited in what they can show. They can be poorly designed. They 
can be biased for or against students. They may not test what is being taught. 
And, even if the assessments have been carefully developed and field tested, 
they may tell us more about the backgrounds of the students taking the test 
than of their educational achievement. Without tools to deepen 
understanding of what results really mean, the results have less meaning. 
Minimizing uncertainty in data reporting and interpreting is a critical 
component of any successful movement towards more authentic 
assessments and a more comprehensive curriculum. 
Minimizing Testing Uncertainty 
Legislators and the general public, lacking firsthand knowledge of 
what is being tested, have tended to use test scores as a blunt (and 
ineffective) instrument of compulsion, and have neglected the 
intellectually and politically difficult task of setting forth precise goals 
(Hirsch 192). 
While E. D. Hirsch's observation may have merit, tests are an integral 
element of any educational system. It is the responsibility of educators and 
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test developers to make any assessment as fair and accurate as possible. Any 
test of necessity involves various elements of uncertainty. An individual 
student may have been having a very good or a very bad day in terms of 
taking the test. If the former, the recorded score will be higher than the 
true score which is defined as the score with practice effects disregarded; if 
the latter, the recorded score will be lower than the true score, since having 
a bad day would degrade performance. One way to factor this very human 
behavior into interpreting results is to present the scores in terms of a plus 
or minus range, a confidence band that shows a range of what is the 
student's true score. There might be some distraction in the test setting that 
degrades everyone's performance. A bell continuously going off or a fire or 
a very cold room all can affect results. 
j 
When we are dealing with aggregate performance - the measure of a 
group's achievement - errors can be made in interpreting results. 
Comparisons between neighborhoods may have to be tempered by an 
understanding of the nature of the role played by peer influence in each 
locale. Interpreting general system performance in a municipality should 
take into account the role the external community plays in school issues. 
Town A's aggregate performance in the Massachusetts Educational 
Assessment Program (MEAP) [or the Massachusetts Comprehensive 
Assessment System (MCAS) which is currently being developed] may be the 
same in terms of score as Town B's, but Town A may be a community that is 
demographically different from Town B. Whether these differences lift or 
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drag achievement should be noted; then and only then can an apt 
comparison be made between the two performances. 
People utilize a variety of assessment devices to measure a variety of 
"things of interest". Municipalities give driving tests to determine if a 
person is ready for a license. Professional boards use tests to certify 
members' proficiency. Teachers test to ascertain student learning, and states 
and school districts test to gauge academic progress. Some tests are given to 
individuals, and individual performance is the thing of interest being 
measured. In such a situation - a classroom test, for example - interpreting 
the results must be carefully done. In such settings, several kinds of errors 
can reduce the accuracy of the test. An obtained score is the sum of the 
true score and the error score. Successful guessing could add a positive 
a 
element to the obtained score. Distractions during the test could interfere 
with a test takers concentration, a negative element which would lower the 
obtained score. 
Reliability is "the extent to which measurements can be depended 
on to provide consistent, unambiguous information. Measurements are 
reliable if they reflect 'true' rather than chance aspects of the trait or ability 
measured. When chance factors have been reduced, reliability will be high, 
and measurements will provide dependable knowledge" (Sax 259). More 
technically, reliability is "the level of internal consistency or stability of the 
measuring device over time" (Borg and Gall 257). Reliability is a key 
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attribute tests must exhibit in order to be useful. A reliable test is one that 
incorporates a low incidence of errors of measurement which can interfere 
with obtaining a true score. 
Validity is "the extent to which measurements are useful in making 
decisions relevant to a given purpose" (Sax 292). Does the test measure 
what it is supposed to measure? Is there a sufficient connection between the 
"thing of interest" and what the test is measuring? This is an especially 
important consideration as tests are developed to determine how well 
students have mastered a specific curriculum content or domain. If tests do 
not measure what students have been taught, a possibility with state- 
developed criterion-referenced tests that must be utilized in all school 
districts, then they are not valid and the results will be relatively useless. 
* 
Aggregate Test Results 
In terms of public policy formulation, grouped (or aggregate) data is 
important to research and analysis efforts. A teacher should be concerned 
about the success of each student. Policymakers want to know if specific 
programs and policies improve, retard, or have no impact on student 
performance in general. When the "thing of interest" that is being studied 
is the performance of a group of students, then different assessment 
interpretation considerations come into play. The test errors that raise or 
lower the obtained scores of specific students are not factors in aggregate 
scoring situations. If the observer wants to know how a specific community 
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measures up on a standardized test, then the positive and negative errors 
that affect individual performance cancel out and produce a true score 
statistically. (NOTE: This discussion assumes that the assessment 
instrument is reliable and valid and fair, that it does a good job of 
evaluating the thing of interest. See Sax 293 on validity; 259-262 on 
reliability.) 
Statistically, the larger the true spread of scores - the variance - the 
more reliable the assessment. Measurements are reliable when they 
measure true - not chance - attributes of what is being measured (Sax 285). 
Everything else being equal, a large group of test takers will produce a more 
reliable result than a small group. Thus, examining data that is based on the 
results of hundreds or thousands of assessments will be highly reliable or 
accurate. 
Understanding Student Achievement 
Students, parents, and community members often misinterpret 
assessment data because they do not view the information in the 
proper context. They may fail to consider the many variables 
involved in the education process, such as students' diverse 
backgrounds and motivation level. All children do not come to 
school equally prepared to learn. In addition, low-performing 
children are more likely to move frequently, so schools may have 
little opportunity to intervene with these students before assessment 
takes place (North Central Regional Educational Laboratory Network 
Project 1). 
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Up to now, education professionals have tended to resist 
comparisons, even of apparently similar schools within 
neighbourhoods (sic). Such are the subtleties of their craft, they say, 
that exercises of that sort are meaningless. In Britain, where the 
government has begun to publish league tables of schools' results, 
teachers and local-authority bureaucrats remain intensely sceptical 
about such information (The Economist, 29 March 1997 15). 
These two quotations highlight a fundamental problem with 
utilizing test results as guides to education reform policy formulation. Even 
the same well-designed test given under carefully controlled conditions 
may not provide much useful information about the success of pedagogy or 
curriculum in a particular district as compared to other districts. While the 
goal of any reform effort should be to improve student achievement, 
interpreting test data is an important step in understanding what is or is not 
working. - 
One constructive way of thinking about education reform is to think 
of the goal as enhancing school effectiveness. A school does utilize a 
variety of techniques, personnel, and resource to present information to 
students. Improving the efficacy of that process is indeed a primary 
objective of education reform: 
Inquiry into school effectiveness is concerned with measuring the 
quality of schools; of assessing the extent to which schools achieve 
their goals; and of understanding the characteristics of those schools 
in which students make greater progress than would be expected 
from a consideration of their intakes (Peter Hill 1). 
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Gauging the impact of what goes on inside a school, and how that 
process is affected by reform, is critically important to understanding how 
the school improvement effort is working. If all students were the same 
and if there were little or no variability among them, then it would be 
simple to look at test data (assuming reliable, valid tests) and see how well 
students had learned. If one district with a specific approach produced 
higher scores than another, we could safely say that the educational process 
in that district was effective and worthy of emulation. But we know that all 
students are not the same. We know that there is a rich diversity in our 
classrooms, a diversity that goes way beyond obvious differences of gender 
and race and culture. 
Production Function and Educational Achievement 
c 
Life would be easy if there were relatively simple ways of 
understanding complex data. A yearning to simplify may be part of the 
motivation behind the emergence of the "production function" school of 
assessing educational quality. This approach, borrowed from economics, 
attempts to estimate "the relationship between the supply of selected 
purchased schooling inputs and educational outcomes, controlling for the 
influence of various background features" (Monk 308). Researchers look at 
input variables such as pupil/teacher ratio, teacher salary, per-pupil 
expenditures to identify the factors that affect educational outcomes. 
Production function looks to the complex of interactions and resources that 
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contribute to achievement as the basis for developing sophisticated 
mathematical formulas to represent how learning happens. 
Production function advocates work to reduce achievement analysis 
to a formula of inputs and outputs. The most common equation in 
production function research is written below. 
Equation 1. The General Production Function Formula. 
Ai t = f (Bj Pj Jy Sj (y, Ij ) 
where / is a function; Aj t is the student outcome (education achievement 
for example) of ith student to time t; B| t is the vector of family background 
Cl 
influences of the zth student cumulative to time; Pjt is the vector of 
influence of peers of the zth student cumulative to time t; Slt is the vector 
of influence of school inputs of the zth student cumulative to time t; Iit is 
the vector of innate abilities of the zth student (Scheerens 271). 
A simple schematic of student achievement could look like the 
following: 
r 
STUDENT 
ACHIEVEMENT 
Figure 1. Factors Affecting Student Achievement. 
Thinking of school improvement in terms of the impact of inputs on 
outputs makes eminent common sense, but there may be some problems 
with relying too much on a formula to assess results. One weakness of the 
older production function model is that it assumed a linear relationship 
between increasing inputs and increasing outputs. This is a static view. 
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Evolutions of the model factor into non-linear or log effects in the formula. 
Thus, while there may be outcome benefit in increasing a specific input, it 
may not be a direct or linear benefit (Scheerens 270). 
Children have differing individual aptitudes for certain kinds of 
work, a reality that may confound production function analysis. They have 
different motivations which can change over time. In commenting on the 
effort to reduce educational effectiveness research to a production function 
that models discrete inputs against select outputs in an attempt to 
understand why children learn, Benjamin Levin of the University of 
Manitoba observed, "It seems reasonable to believe that students will learn 
at different rates. Yet this seemingly innocuous conclusion creates 
enormous difficulties for analysis, since it means that different resources at 
different times and in different arrangements may be necessary for different 
students. Indeed, there could be a unique production function for each 
child, or even several functions for each child under different 
circumstances" (Levin 4). 
Students also bring different backgrounds to school. Some may come 
from families that prize learning and have a ready supply of books and 
encouragement at home. Others may be part of families that value 
education but do not have many of those trappings of learning. Still others 
may come from distressed families where survival is an all-consuming 
challenge and finding time to deal with school issues is difficult. "Every 
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teacher realizes that what happens in a class is fundamentally dependent on 
who the students are, how they make sense of the world, and what they 
want or do not want to do." (Levin ibid). 
Production Function Models 
A production function model by H. J. Walberg incorporates the basic 
relationships between Learning and Aptitude, Instruction and 
Environment (Scheerens 273). 
Figure 2. The Wahlberg Production Function Model. 
A more complex model of production function was developed by 
Robert Slavin and Sam Stringfield of Johns Hopkins University. It 
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incorporates "above-school, contextual level" inputs like relationships with 
parents and the local community, and special programs like Chapter 1. In 
the following diagram, QAIT represents Quality, Appropriateness, 
Incentive, and Time of Instruction. MACRO means Meaningful Goals, 
Attention to Academic Functions, Coordination, Recruitment and Training, 
and Organization (Scheerens 283). 
Fig. 5. A hierarchical elementary education effects model (Source: Stringfield & Slavin. 
1992. 
1 QAIT = Quality, Appropriateness, Incentive, Time of Instruction 
2 Special Education. Bilingual Education, etc. 
3 MACRO = Meaningful Goals, Attention to Academic Functions. Coordination. Re¬ 
cruitment and Training, Organization 
Figure 3. The Stringfield & Slavin Production Function Model. 
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The B. P. M. Creemers model is a bit less complex, with an 
incorporation of school organization and school/student context as 
significant input variables (Scheerens 284). 
Figure 4. The Creemers Production Function Model. 
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What is significant about all of these models is that each assigns 
major roles to the impact of external or non-school factors on achievement 
outcomes. The idea that external factors play a major role in learning has 
been raised by a variety of observers including James Coleman and is 
reflected in the design of a variety of curriculum programs like Success for 
All and Roots and Wings (Robert Slavin at Johns Hopkins) and James 
Comer's School Development Program at Yale University, each of which 
make provision for supporting children who may not have the family or 
community resources available to other students (Slavin, Madden and 
Wasik in Stringfield 207-208 on Roots and Wings; Comer in Stringfield 55; 
Comer 1997 48-57). A commentator reiterated the role of non-school effects, 
a concept captured by the notion of "social capital" that was highlighted in 
Coleman's work: 
"Social capital" is the cluster of skills, attitudes, and (to a lesser extent) 
knowledge that the student acquires in the non-school environment. 
... These traits - what might be called pro-academic traits - are the 
product of caring and supportive communities, voluntarily created 
and maintained. Though they may include people who look alike, in 
the final analysis they are not defined by race, socioeconomic status, 
or ethnicity; they bridge those gaps. They are associative 
communities made up of superficially similar or different people 
who share common values and virtue. In a school setting, to use a 
quaint term, they are "communities of scholarship" (Doyle 4-5). 
In commenting on Ronald Edmonds' effective schools work, Tony 
Townsend of Moash University in Melbourne, Australia, observed that "It 
is not simply the characteristics, but the context in which they exist, the 
purposeful application of them, and the interplay between them, that create 
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the environment of effectiveness" (Townsend 312-313). He goes on to cite a 
number of studies which suggest that the level of effectiveness of schools 
can vary on the basis of social environment or the school's locality 
(Hallinger and Murphy 328-355). 
Many researchers have studied the impact of non-school factors on 
achievement. Others, particularly Howard Gardner, have studied the 
different kinds intelligence that humans may possess (Gardner 1993; 
Educational Leadership, September 1997). These elements pose problems 
for psychometricians and policymakers. If school effects are only part of a 
learning equation which includes a significant mix of external factors, and if 
intelligence is comprised of more than what can be measured by a 
traditional test designed to evaluate cognitive skills, then we must be 
careful about how we interpret test results. 
This does not mean that tests are not helpful; they certainly can be. 
The emerging generation of assessment instruments tests more than rote 
knowledge, and the questions are often presented to allow the children to 
provide more comprehensive answers than were permitted in traditional 
multiple-choice tests. Charter, pilot, and other alternative schools often 
include a more diverse set of measures in their school plans which place a 
premium on performance-based assessments as opposed to relying 
exclusively on pen-and-paper assessments. The Coalition of Essential 
Schools' Fenway Middle School in Boston, Massachusetts, relies on broader 
authentic assessments than those used in traditional public schools. (See 
140 
Finn et al; Millot for information on charter school approaches to 
assessment.) 
While socioeconomic status (SES) of students is certainly a factor that 
schools must take into account in designing teaching and learning systems, 
SES is not determinative of results; it is merely one of a number of external 
factors which influence learning. Socioeconomic explanations may explain 
broad disparities in student outcomes, but they do not explain the variations 
in performance among students with similar backgrounds or among 
schools that serve similar demographic groups. That some students from 
disadvantaged backgrounds succeed in school indicates that schools can be 
effective at reaching a wide range of student (Doyle 2; Grissmer et al xxviii). 
Student Achievement and the Community 
Schools do not exist in vacuums. Besides being a community of 
learners, they are parts of communities and neighborhoods. They serve 
children who come from all types of families. Educators in a school 
bounded by crack dealers, prostitutes, and broken glass in the South Bronx 
in District 12 of New York City generally have a much more difficult job in 
teaching their students than do educators in a middle class Queens school or 
an upscale Long Island town. Students in Springfield, Massachusetts, often 
carry to school much more baggage that may get in the way of learning than 
do students in affluent Longmeadow located a few miles away. 
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While academic achievement is by definition individual, most 
assessments that affect public policy are given in aggregate analyses. Results 
are averaged, and the results put out for all to see. The National 
Assessment of Educational Progress results are reported state-by-state. In 
Massachusetts the Massachusetts Education Assessment Program (MEAP) 
provided comparative aggregate data from 1988 to 1996. The new 
Massachusetts Comprehensive Assessment System, which will be 
implemented over the next few years, measures individual student 
performance, but the results that most citizens will see will reflect aggregate 
data about what percentage of a city or town's students passed. Results in 
Boston can be evaluated against those from Brockton. International 
comparisons invariably indicate how American students as a group perform 
compared to students from other nations. The TIMMS (Third International 
Maths and Science Study) presents average scores for countries. (See 
Internet: http:/ /ustimss.msu.edu/ for a comprehensive TIMMS data set.) 
Even SAT scores, which probably have no place in serious achievement 
analysis, are often reported in terms of how each state performs, an 
aggregate function. 
While we should avoid putting too much emphasis on SAT results 
as a tool to assess educational quality, examining the nature of that test and 
its reporting format can be instructive as to the shortcomings of raw test 
data. One of the reasons that North Dakota and Iowa show well on SAT 
comparisons is the nature of the statistical model that defines their SAT test 
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takers. Both states have homogeneous populations, with relatively few 
poor people and few non-English speakers. The percentage of students 
taking the SAT is relatively low. Most students outside of the east coast 
take the ACT, not the SAT, as a college admissions test, thus leading to a 
self-selection of high-achieving Ivy League-college bound students to take 
the SAT exams. A state like Massachusetts, which has a much higher 
percentage of its students taking the SAT (typically around 75%), does not do 
as well in terms of mean performance largely because so many more 
students, not just the elite, take the test. The test is taken by average or low 
achieving students as well as by higher-achieving students. 
Another factor that makes the SAT less useful for comparative 
educational quality work is that there is no way for controlling for the 
external factors - those unrelated to the student's individual ability - that 
shape the overall performance of a test cohort. For example, Iowa is a much 
less diverse state than Alabama and has a much higher average income and 
much higher average education level, both of which are associated with 
higher achievement on tests like the SAT. In order to have a fair basis for 
comparison of results from state to state, we would need to account for 
demographic characteristics among the states. Some of these would tend to 
lift achievement while some would lower achievement (Coleman 1966; 
Grissmer et al). In order to control for these demographic variables, we 
would have to develop a statistical model that would allow the observer to 
factor for such variables. Similarly, in order to understand the meaning of 
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any aggregated data set, we need to control for the demographics of the 
sample, the group of people actually being assessed. 
There are several points upon which most observers agree: certain 
factors are more likely to lift achievement while others tend to lower 
achievement by students as indicated by tests and assessments. Well- 
educated parents, high family income, the presence of books and magazines 
in the home, are all positive contributors to good test scores. Conversely, 
low education levels, poverty, and a lack of reading material at home tend 
to drag achievement. Finding tools that help observers understand the 
absolute value of averaged assessment results - comparable to the search for 
"true score" for individual students - is essential to increasing our 
understanding of how well students are learning and how well our schools 
are teaching. 
Controlling for Demographics in Interpreting Achievement Data 
Since most people, including policymakers and citizens, see only 
averaged summaries of scores, it is important that we understand what 
these aggregate numbers mean. In Massachusetts, the concept of Kind of 
Community was refined in the 1980s to help educators better understand, 
for policy making, the implications of the demographic characteristics of 
different cities and towns. The Commonwealth was divided into seven 
municipal categories (Urbanized Centers; Economically Developed Suburbs; 
Growth Communities; Residential Suburbs; Rural Economic Centers; Small 
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Rural Communities; and Resort/Retirement and Artistic Communities). 
The KOC model replaced a four-category classification scheme from an 
earlier iteration that had divided the state into 1) Big Cities; 2) Industrial 
Suburbs; 3) Residential Suburbs; and 4) Other (mostly small towns) which 
was based on 1970 census data. By the mid-1980s a better model was needed. 
"Many Massachusetts communities have changed markedly since that time 
and new sources of data have become available creating the need to update 
and expand the classification scheme" (Massachusetts Department of 
Education, 1985 4). 
Using cluster and other statistical analyses, the 1985 KOC Working 
Group "identified fifteen socio-economic and demographic attributes 
(variables). These attributes were chosen because they represent important 
factors which differentiate communities from one another." These include 
property valuation, income, education level, manufacturing activity, 
commercial activity, residential index, unemployment rate, percentage 
renters, age of housing stock, race, language spoken, percentage school age, 
population change, and population density. The working group report 
went on to state that the new KOC classification: 
... is a tool which can be used for research, analysis, reporting, and 
staff training. Statistically constructed on the basis of socio-economic 
and demographic attributes it can be used by a variety of state 
agencies, public interest groups, businesses and professional 
associations. The list below provides specific examples of the 
potential uses of the scheme. 
145 
• Assess level of resources (input) and performance (output) of 
various clusters. 
• Improve sampling procedures for research and evaluation, 
• More accurately identify service and resource gaps which can 
improve service delivery. 
• Test new allocation formulas. 
• Increase public understanding of implications of reported data. 
• Assist in identifying local and statewide trends and in selecting 
appropriate courses of action" (Massachusetts Department of 
Education KOC Report 6-7). 
This project uses new data and more refined statistical methodology to 
update and sharpen this earlier work. 
The Public Context 
The American public is a driving force behind the move towards 
content-driven standards-based education. At the same time that there is an 
increasing frustration with the progress of education reform, more 
Americans are embracing the idea that standards-based reform is a good way 
to improve the schools. The March 14, 1997, Wall Street Journal reported 
on polling data over the last five years on the grades citizens gave the public 
schools. Since 1993 the percentage of people grading the schools a "D" or 
"F" moved up from 22% to 27%, the largest decrease in confidence in 
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almost twenty years (Wall Street Journal, 14 March 1997 2). At the same 
time, most Americans believe that setting high standards is a key to better 
schools. A recent survey by the research group. Public Agenda, found that 
71% of those polled said higher standards would lead youngsters to "pay 
more attention to their school work and study harder" and 72% said young 
people would "actually learn more" (Wolk, Quality 32). A poll done by 
Editorial Projects in Education found that 96% of superintendents and 
principals and 93% of teachers agree that "an effective public eduction 
system must be built around rigorous content standards that describe what 
students should learn in language arts, mathematics, science and history" 
(Wolk, Quality 32). 
Assessing Progress 
It is likely that as we head into the next century, there will continue 
to be a serious effort made to improve education in clearly definable ways as 
measured by a variety of assessment instruments. Even if that proves to be 
the case, unless and until we pay attention to developing ways to 
understand the denotations and connotations, the obvious and the less 
obvious messages of achievement data, we will not be fully prepared to 
evaluate progress. The "background noise" that is part of any community's 
educational context - what the children bring to school in terms of skills 
and orientation to learning - must be factored into any objective 
interpretation of how well a system or school is doing in meeting new 
standards. 
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In commenting on his study of prior research on the relationship 
between educational inputs and achievement outcomes, Harold 
Wenglinsky, in When Money Matters, a Policy Information Perspective 
published by the Educational Testing Service, notes: 
It usually applies a statistical technique to data bases of students or 
schools and measures the relationship between various economic 
inputs and academic achievement, while taking into account 
background characteristics of students and organizational 
characteristics of schools. The reason for taking these additional 
characteristics into account is that they may explain part of the 
difference in achievement between high-spending and low-spending 
school districts. The Coleman Report, for instance, found that the 
relative affluence or poverty of students' families accounts for 
differences in achievement; differences in the level of school 
resources did not have much of an effect beyond this. The inputs 
such studies have measured have ranged from pure spending 
measures (such as per pupil expenditures) to the types of 
expenditures these expenditures buy (such as teacher-student ratios 
and teacher salaries). The results of these studies have been mixed; 
they have fueled, rather than resolved, the debate on whether or not 
money matters to educational achievement (10). 
Academic achievement, like most human endeavor, does not exist 
in a vacuum. Without some way to factor in the impact of various factors, 
including community context, on aggregated test results, observers will be 
left with less than a complete understanding of what the results really 
mean. 
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CHAPTER 5 
THE STATISTICAL ANALYSES 
Achievement is a complex of many factors - student characteristics 
(motivation, aptitudes, etc.), family support, community culture, school 
quality, curriculum, teachers. Thus, developing a norming tool for 
community characteristics is an essential step to developing more involved 
predictor models that can give researchers, citizens, and policymakers a tool 
to understand what high-stake test results really mean. 
Until we, as citizens, researchers, and policymakers, have reliable 
guides to interpreting what is happening on achievement tests, those tests 
will be of limited value. In the absence of sound interpretive tools, those 
who are per se uncomfortable with the idea of testing and judging results 
will be able to argue that results mean little because there us no way to factor 
in the backgrounds of the students. Those who see large scale, high-stakes 
testing as a panacea, the "silver bullet" that will fix the schools, similarly 
may assert that the raw results, in and of themselves, are the keys to 
evaluating the efficacy of school reform. 
Once a community norming tool is in place, it should be possible 
over time to include additional educational inputs - per-pupil spending, 
student aspirations, experience of teaching force, student-teacher ratio — to 
begin to develop a better understanding of what level of achievement 
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specific systems should be expected to reach on these assessments. While no 
predictive model can be entirely accurate, it should be possible to create a 
reasonably reliable model that incorporates relevant educational inputs into 
an evaluatory matrix that produces sound information about expected 
achievement by individual school districts. 
Procedures 
It is important to note that no statistical process can in and of itself 
provide neat answers to vexing questions relating to what drives student 
achievement. A careful melding of quantitative analytical research with a 
practical understanding of what influences school success, however, can 
produce better insights into the relationship between and among the factors, 
be they student-related, school-based, family-anchored, or community- 
centered, that influence school outcomes. While statistical research is not 
sufficient to forge a better awareness of achievement, it is important to 
utilize the value added by sound statistical interpretation to any effort to 
appreciate the dynamics which affect educational outcomes. 
The first step to developing any type of worthwhile statistical analysis 
is to develop rich data bases of relevant demographics and school 
achievement variables. After the data base is in hand (a two-year process 
in this case), looking to descriptive statistics (means, medians, variability, 
standard deviation, frequency distribution) is a good way to begin to develop 
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an overall sense of what the numbers mean. Running simple histograms - 
graphs that represent frequency distribution - gives the researcher an idea of 
how the data breaks down. How wealthy are cities and towns in 
Massachusetts? How is wealth distributed? Where do non-English 
speaking populations live? After the descriptive, statistics have been 
generated, it is appropriate to utilize several statistical analysis tools - 
cluster analysis, correlation and multiple regression, and principal 
component analysis. Each technique is valuable in deepening our 
understanding of the data. Each methodology makes a unique contribution 
to building the knowledge base about student achievement in 
Massachusetts. 
While there are similarities to all of these techniques, they 
accomplish different tasks. Correlation is a process, that identifies the 
interdependence of one variable with another. Correlation simply shows 
"the extent to which two things typically run together" (The Economist, 6 
Dec. 1997 82). Correlation is not equivalent to causation; it can only reveal 
tendencies between variables. Limited as it is, correlation is a good point of 
departure for statistical analysis. It gives the researcher a rough idea of what 
connects to what. The Pearson product-moment coefficient (r), the 
correlation coefficient, is a mathematical expression of the relationship 
between two things of interest that can be quantified. There is a perfect 
correlation (+1.0) between inches and feet; they relate to each other exactly. 
There is a lesser correlation between height and weight. While taller 
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people generally weigh more (a positive correlation), there is no unitary 
relationship between height and weight. 
As one researcher who was commenting on the value of a high 
correlation coefficient stated, "Although it is generally conceded among 
insiders that it (high correlation) does not mean a thing, high values are 
still a source of pride and satisfaction to their authors, however hard they 
may try to conceal these feelings" (Cramer 253-266). A moderate or high 
correlation does not in and of itself explain anything, but finding how well 
elements correlate with each other can be the basis of further investigation. 
For example, if high average income correlates with high test scores, that 
probably means that, all things considered, one can expect children from 
higher income families to do better on tests. The exact value-added weight 
of high income cannot be determined through correlation, however. That 
difficult task is the province of more sophisticated data analyses. 
Multiple regression typically has been the analytic tool of choice for 
many social science researchers for many years. The dictionary definition of 
"regress" is to go or come back. In statistics, regression is a tool that enables 
the researcher to go back and identify what it is that is driving an outcome. 
Multiple regression can handle more than one independent variable and 
regress, or assess, those variables' combined impact on a dependent variable. 
The classic definition of multiple regression is "a statistical technique for 
estimating the relationship between a continuous dependent variable and 
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two or more continuous or discrete independent, or predictor, variables" 
(Bohmstedt and Knoke 263). It is unlikely in social science or education 
research that one independent variable can account for some outcome. For 
example, "... children's educational achievement may be a joint function of 
their parents' education, number of siblings, teacher encouragement, 
intellectual ability, personal aspirations and peer pressures" combined with 
school effects to produce outcomes (263). Multiple regression would be a 
good choice to explore the impact of various input variables on some 
educational outcome. 
There are several potential problems with this tool, however. First, 
its value is related to sample size. If the sample is small, errors are more 
likely to be part of the final predictive or explanatory equation. In the 
current case, the data base is large enough to neutralize this issue. Another 
problem with this tool is that it is most accurate when all of the 
independent variables are unrelated to each other. If some of the variables 
in the data pool are co-linear (that is they correlate with each other to a 
relatively high degree), then multiple regression loses some of its predictive 
punch. If one is investigating the relationship between the dependent 
variable "total ice cream sales" in a town through the use of two 
independent variables, X1 "income" and X2 "temperature", we can use 
multiple regression because the two independent variables are not related. 
There is no connection between income in a town and the average 
temperature in that town. Regression in this case will indeed yield a 
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coefficient of multiple determination, an R2 that will furnish valuable 
information about how those two variables affect ice cream sales. It is likely 
that the R2 will be very high since as income and temperature go up, more 
ice cream will probably be sold. 
When the research is determining what contributes to student 
achievement, the challenge becomes more formidable. The literature, 
beginning with James Coleman's work in the 1960s and continuing through 
James Comer's activities in the 1980s and 1990s with the Yale School 
Development Program, demonstrates that student achievement is 
dependent upon a mix of variables that are difficult to quantify and analyze. 
Anyone who has spent significant time in different school settings realizes 
that solid achievement is often idiosyncratic. High or low per-pupil 
spending does not ensure good or bad results; disadvantaged students in 
some schools do well, while more affluent students in other schools may 
not perform as well. Part of the problem here is that we as yet have not 
developed a rational model to account for student achievement; researchers 
simply do not know with certainty what are the salient inputs that lead to 
positive outputs in education. 
Another difficulty is that the input variables that are seen to 
contribute to achievement are not distinct; they do not exist or exert 
influence on outcomes in a vacuum. It is generally acknowledged that high 
family income and advanced education levels contribute to higher 
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achievement among children from those backgrounds. We also know that 
children from poverty tend to do less well as a group in school than more 
affluent students, as is the case with students whose families do not speak 
English at home. What is significant about these situations is that the 
independent variables that they represent - high income, high education; 
high poverty, limited English proficiency - are co-linear. That means that 
they relate to each other as well as relating to the dependent variable of 
education achievement. High income is connected inextricably to high 
education level. Similarly, high poverty is more prevalent among non- 
English speakers. In such circumstances, the co-linearity of the variables 
may confuse and confound any multiple regression analysis, a technique 
which is based on evaluating the impact of variables which are not co- 
linear. Something more is needed to sort through the cross-connecting that 
•» 
characterizes education achievement input variables. 
Advanced Techniques: Factor. Principal Component, and Cluster Analysis 
With the advent of powerful computers and the dreaded statistical 
packages which go with them, factor analysis and other multivariate 
methods are available to those who have never been trained to 
understand them (Kline 1). 
Factor and Principal Component Analysis are sometimes lumped 
together, but each technique has a different use. While the theory behind 
these data interpretation protocols was developed decades ago (Kline 28-29), 
until the advent of modem high powered desktop computers, these 
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statistical tools were the exclusive province of the few who had access to 
mighty mainframes or mini computers. In the past five years, as Pentium 
and Power PC chips have come to dominate the cyber market, many more 
students and researchers have gained access to the hardware and software 
needed to perform cluster, factor, or principal component analysis. As state 
departments of education and individual districts are called upon to 
provide more comprehensive education data, the raw materials needed for 
professional evaluation will be increasingly available. 
Factor analysis is premised on the notion that there are components 
of various independent variables that work with components of other 
independent variables to form a new "factor" or "latent trait" that is more 
relevant to dependent variable outcomes than are any of the initial 
independent variables. "Factor analysis is helpful to the researcher because 
it provides an empirical basis for reducing the many variables to a few 
factors by combining variables that are moderately or highly correlated with 
each other. Each set of variables that is combined forms a factor, which is a 
mathematical expression of the common element that cuts across the 
combined variables" (Borg and Gall 620). A factor is defined as "a construct 
or dimension which can account for the relationships (correlations) 
between variables" (Kline 13). "The mathematical basis for factor analysis is 
complex. Basically it involves a search for clusters of variables that are all 
intercorrelated with each other. The first cluster of variables that is 
identified is called the first factor; it represents the variables that are most 
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intercorrelated with each other" (Borg and Gall 622). Subsequent factors are 
identified which are less intercorrelated yet account for some of the 
variability concerning a dependent variable. 
An example from Cornell University's web page on multivariate 
statistics may clarify: 
Factor analysis could be used to verify your conceptualization of a 
construct of interest. For example, in many studies, the construct of 
"leadership" has been observed to be composed of "task skills" and 
"people skills." Let7s say that, for some reason, you are developing a 
new questionnaire about leadership and you create (a test instrument 
of) 20 items. You think 10 will reflect "task" elements and 10 
"people" elements, but since your items are new, you want to test 
your conceptualization. 
Before you use the questionnaire on your sample, you decide to 
pretest it (always wise!) an a group of people who are like those who 
will be completing your survey. When you analyze your data, you do 
a factor analysis to see if there really are two factors, and if those 
factors represent the dimensions of task and people skills. If they do, 
you will be able to complete two separate scales, by summing the 
items on each dimension. If they don't, well it7s back to the drawing 
board. 
(http://trochim.human.comell.edu/ 
tutorial / flynn/ MULTIVAR.htm. 
[20 Dec. 1997]). 
When the topic is education achievement, the independent variables 
do not sort themselves into neat discrete piles. Rather, the inputs we look 
at to evaluate education achievement are co-variant; they relate to each 
other. They also, in some way, relate to our outcome dependent variable, 
education achievement. Finding out how the input variables relate to 
157 
achievement by identifying the factors they form is the goal of factor 
analysis. 
A difficulty with pure factor, or latent trait, analysis in terms of 
education research is that it assumes that there are hidden traits that can be 
divined and identified from analyzing relationships between and among 
independent variables. This brings a bit of zen to the numbers crunch. 
While in theory this is certainly true, practically speaking it is very difficult 
to identify these new hidden traits and to be able to know that you have 
identified them. I would suggest that it is difficult enough to figure out 
how independent variables relate to each other as they affect a dependent 
achievement variable (the job of principal component analysis). The latent 
trait aspect of factor analysis is a very ephemeral activity and not a good 
choice for my educational research. 
Principal component analysis (PCA) is related to factor analysis but is 
a bit different. In fact it is so related that it is often interchanged with factor 
analysis. In SPSS 6.1 for the Macintosh, a major statistical research program, 
when you ask for a factor analysis you get a PCA. This is good, because PCA 
is probably a better choice in all but the most sophisticated statistical research 
projects. 
In PCA the researcher examines a group of predictors (independent 
variables) and uses statistical analysis to determine if they have a common 
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construct that forms a better predictor than the initial group of independent 
variables. A construct is an assemblage of weighted independent variables. 
One does not attempt to parse out a latent trait as is the goal in factor 
analysis; rather, the researcher is attempting to create a weighted formula 
that includes the independent variables to the extent that the analysis 
demonstrates that they should be included based on their impact on the 
dependent variable. In a real sense we are creating one or more composite 
predictors out of individual predictors. In the instant case, PCA enables the 
researcher to determine precisely what weight should be given to each 
independent variable. In this project I am looking at six demographic 
characteristics (college education level; family income; poverty level; non- 
English speaking population; single parent status; private school utilization) 
to determine their impact on achievement. These factors, while 
independent of any specific achievement outcome, are not independent of 
each other. They correlate with each other. PCA enables me to assign 
coefficients to each of these variables that will reflect the role each plays in 
and of itself on the outcome studied. 
Cluster analysis analyzes variables in large data bases in terms of 
their relationship to each other. This is different from factor or principal 
component analysis in that cluster work is intended to identify groups of 
objects in whatever dimension space they occupy. In this case we are 
looking to see where communities sit relative to each other in terms of 
their affinity to positive educational achievement. We are not concerned 
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with how variables relate to each other as a function of how they relate to 
an outcome; we are interested in seeing how variables sort out and place 
observations in affinity groups. Cluster analysis finds similarities and 
affinities in the data base and clusters them based on their intrinsic 
similarities. This analysis finds shared attributes which make observations 
(in this project, municipalities in Massachusetts) similar and places those 
observations in appropriate clusters with similar observations 
(municipalities). 
The Data Bases 
The Census Demographics Data Base. The two data bases for this 
project were assembled over two years. One, the Census Demographics data 
base, which is the basis of the initial cluster analysis of Massachusetts 
municipalities, was constructed by loading 1990 Census information 
contained on three CD ROM's into a data base that was cluster analyzed 
using the MINITAB statistical analysis package. Professor Ralph Beals of the 
Amherst College Economics Department undertook this work. He and I 
would discuss the available data and determine which variables were of the 
most salience in our work. Over time the program and our conversations 
would reduce the number of variables down from the initial 2900 fields 
which were included in the census. The final run produced a data base that 
broke down the Commonwealth's cities and towns into five clusters based 
on their intrinsic demographic similarities. It is important to note that 
cluster analysis does not reference a dependent variable; it is purely an 
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analysis of how observations (communities) sort out into groups based on 
their characteristics. 
The Community Data Base. The second data set for this work is a 
21,000 cell spreadsheet that details census information and achievement 
test data for 351 cities and towns in Massachusetts. This data set contains the 
following information: 
• Population 
• School-age population 
• Average income (actual amount; z score) 
•Residents with college degree or more (percentage; z score) 
• Poverty rate (percentage; z score) 
• Single parent status (percentage; z score) 
• Non-English speaking status (percentage; z score) 
• Private school utilization (percentage; z score) 
•FY 1994 per-pupil expenditure (amount; z score) 
• 1996 4th Grade MEAPs (scaled scores) 
•1996 8th Grade MEAPs (scaled scores) 
•1996 10th Grade MEAPs (scaled scores) 
• 1997 3rd Grade Iowa Reading Tests (district percentiles) 
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This data base was assembled using data from the following sources: 
• 1990 United States Census for Massachusetts 
• FY 1994 per-pupil expenditure data from the Massachusetts 
Department of Education, Malden 
• 1997 Iowa test results from the Massachusetts Department of 
Education, Malden 
• MEAP results from the Massachusetts Department of Education, 
Malden 
Census and MEAP data was put into downloadable data sets by 
MISER, the Massachusetts Institute of Social and Economic Research located 
at the University of Massachusetts, Amherst. The 3rd Grade Iowas and the 
per-pupil expenditure figures were keyboarded into the data base (Appendix 
A). Not all of the information in this data base was utilized in this project. 
Since a goal of this project was to produce a comprehensive, useful data base 
of important education and census information, the data developed is more 
comprehensive than was needed for the research. 
The data is organized into different formats (raw numbers; 
percentages; z [standard scores]) in order to maximize its usefulness. If one 
wants to assess communities based on certain variables, then raw numbers 
and percentages are helpful. If one is employing certain statistical 
techniques (including principal component analysis), utilizing z scores 
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produces a much more useful research outcome. (See http: / / 
glenn.uwaterloo.ca:80/~mwulder/gg616/ for detail about the importance of 
standardizing data when using these techniques.) 
Once the data was in place, basic statistical processes were utilized to 
organize the information (see Chapter 7). These included figuring averages, 
standard deviations, and z scores, and running histograms to see how 
various data sets compared to a normal distribution. Basic correlations were 
run on the data to develop a broad idea about how assorted variables 
roughly connected to educational outcomes. Cluster analysis, multiple 
linear regressions and principal component analyses were applied to 
elements of the data base for research purposes. 
Statistical Considerations 
While I employ statistical analysis in my professional work on a 
routine basis, I am not a statistician. I have found that statistical analysis can 
provide insights that sharpen understanding of the relationship between 
and among phenomena. I also have learned that relying exclusively on 
statistical interpretation of social science data is a practice fraught with risk. 
My work in founding a major charter school and then seeing how quickly 
the exceptions to the theory under which it should operate take root, and 
my work as a Boston public school parent, have taught me at least one basic 
lesson: Complex relationships and interactions are not susceptible to easy or 
163 
convenient analysis. With that caveat on the table, I am confident that 
thoughtful statistical research can be of great assistance in understanding 
what contributes to better student achievement and more effective 
educational public policy. Concerning this project, statistical tools are very 
helpful in controlling for the influence of some non-school-factors when 
interpreting educational outcomes. 
Model Versus Theory 
This project is developing a model of educational affinity community 
as opposed to attempting to formulate a theory that explains such 
performance. Jaap Scheerens, a school effectiveness researcher from the 
University of Twente, the Netherlands, addressed this topic: 
C4 
A theory is seen as an explanation of an observed relationship 
between phenomena. It consists of (a) a set of units (facts, concepts, 
variables); (b) a system of relationships among units; and (c) 
interpretations about b that are comprehensible and predict empirical 
events. A model can be seen as a prerequisite for a theory in the sense 
that it specifies or visualizes in a simplified or reduced way 
phenomena that cannot easily or directly be observed. A model, thus, 
contains the (a) and (b) parts of the definition of theory stated in he 
above, but does not necessarily contain element (c) (Scheerens 
269-270). 
Models are not theories; they do not answer the question "Why?" 
Models can offer a way to figure out what will happen before it happens. In 
this case, this project is working to develop a model that will be of 
predictive or explanatory value when dealing with the results of 
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educational achievement instruments. With creating a model as a goal, 
many of the statistical techniques utilized here are more relevant than they 
would be were I attempting to develop a theory of what drives educational 
achievement, a much more complicated assignment. 
Nathaniel L. Gage, an educator who spent much of his career at 
Stanford University, developed a substantial body of work on researching 
effective teaching. He was editor of the classic Handbook of Research on 
Teaching and was very involved in projects of the American Educational 
Research Association. Gage often spoke of paradigms in his research. 
"Paradigms are models, patterns or schemata. Paradigms are not theories; 
they are rather ways of thinking or patterns for research that, when carried 
out, can lead to development of theory" (Gage, 1963 99). Gage was very 
clear in hs views that theories, a refinement of paradigms, in and of 
themselves were not necessarily the answer to complex problems, but that 
sound theory could be the basis of greater understanding of phenomena 
(theories as ends) or could enable the researcher "to straighten out his 
thinking" (theories as means) (Gage, 1963 99). In this project I am 
developing a model. It is not quite a theory, but it should help "straighten 
out" our thinking when considering test results in different communities. 
The Cluster Work 
The statistical run was a K-Means non-hierarchical clustering that let 
the computer run the data to produce a total of five clusters. Seventy-nine 
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variables were ultimately included in the run. These included race, gender, 
age, ethnicity, marital status, language spoken, education, employment 
status, income, and newcomer status. 
The concept behind the selection of variables can be seen in this chart: 
Racial 
characteristics 
COMMUNITY 
Marital 
status 
Urban/ 
Rural 
Figure 5. Demographic Variables Affecting the Nature of Community. 
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Running variables in this chart produced a breakdown of community that 
included the 351 cities and towns of Massachusetts. 
• Cluster 1 consisted of 156 communities; 
• Cluster 2 produced 1 community; 
• Cluster 3 included 157 communities; 
• Cluster 4 numerated 15 municipalities; and 
• Cluster 5 identified 23 cities and towns. 
Cluster 2 was folded into a Cluster 1 to avoid having too small a cluster so 
that the final result was four clusters ranging in size from 15 to 157. 
Further research involved studying aspects of the initial cluster 
analysis to determine how the sorted communities related to educational 
achievement. Does a general demographic analysis produce a grouping of 
communities according to their achievement affinity? A consideration of 
the initial cluster run reveals that there is little connection between how 
communities sorted out demographically and how they sort out in terms of 
educational achievement. There was little relationship between their 
demographic affinity and their educational affinity. By definition, the 
initial result made sense in terms of overall demographics; the computer 
was given information and sorted communities into groups based on that 
information. Given the great disparity and variation among municipalities 
in Massachusetts in terms of educational achievement, however, the initial 
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overall cluster run did not produce a realistic model for analysis of 
education achievement. 
Cluster 4 contained large urban areas, a sort that did have solid value 
in norming for educational achievement. Cities often share certain 
demographics which have specific impacts on outcomes. Other clusters, 
however, were not s relevant educationally. Ouster 3 included Newton 
and Taunton and Lexington and Gloucester, very different places in terms 
of educational achievement. Similarly, Cluster 1 contained Chelmsford and 
Salem, Needham and Winchendon, and Belmont and Ware, all very odd 
couples educationally. (See Appendix E for complete results of the initial 
cluster run.) 
Subsequent cluster analyses The next step was to undertake more 
cluster analysis using more limited data. This may seem counter-intuitive, 
but if setting very general demographic parameters did not result in a useful 
clustering, then setting more specific parameters might produce better 
results. Instead of starting with 2900 fields and ending up with 79 wide- 
ranging variables (the case with the initial clustering), six education-related 
variables were selected for the cluster run. These included family income, 
community education level, private school utilization, poverty status, 
single-parent status, and incidence non-English speaking. Using these 
education outcome-specific criteria produces additional break-outs of 
community which, in terms of face validity, make more sense than did the 
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initial cluster that was based on general demographics as opposed to 
education-related variables. 
The most salient subsequent cluster analysis produced eight clusters 
which, because two clusters contained only one municipality, were reduced 
to six. Cluster 1 contained Walpole and Brookline and Belmont and 
Ashland, but the results in that cluster were solid in that all of the 
communities were relatively homogeneous educationally. Cluster 3 had a 
mix of small towns and medium size cities (Taunton and Stockbridge, 
Monterey and Chicopee) but held together reasonably well. Similarly, most 
of the other clusters were sound in that they contained communities with 
broadly similar educational affinity. The problem was that, even with a 
larger number of clusters, the sorting was still too general to give one 
comfort about interpreting an individual system's educational results 
through the prism of this six-cluster model of community. (See Appendix F 
for this cluster sort.) 
Beyond Cluster Analysis: Principal Component Analysis and Multiple 
Regression 
This project is exploratory in nature. An initial premise was that 
utilizing straight cluster analysis could provide insights into achievement 
outcomes in individual districts. This does not seem to be the case. The 
clusters that were produced do not sufficiently relate to achievement to be 
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useful. Thus, it was necessary to identify a different way of identifying 
communities based on their educational achievement affinity. 
As previously referenced, multiple regression allows the researcher 
to assess the relationship between one dependent variable (education 
achievement on the 1996 MEAPs in this case) and several independent 
variables. This is a very different process from cluster analysis where there 
is no dependent variable involved. Before a valid multiple regression can 
occur, however, it is important to sort through the independent variables 
being investigated to determine how he relate and correlate to each other 
via principal component analysis (PC A). Once the PC A has been completed, 
it is possible to factor those results into regression analyses to create 
formulas to sort municipalities based on education affinity characteristics. 
This phase of the study consisted of three steps: 
1) Running principal component analyses (PCA) on the six key 
education variables identified as relevant to achievement (family income, 
community education level, private school utilization, poverty status, 
single-parent status, and non-English speaking population); 
2) Running multiple regression analyses to determine the 
relationship between this group of variables and MEAP educational 
outcomes; and 
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3) Using the PCA coefficients to modify the regression coefficients to 
develop a formula to sort communities according to their education 
achievement affinity. 
The Community Data Base was utilized in the above work. 
Principal component analysis (PCA) enables the observer to find out 
what are the relevant weights that should be assigned to a series of variables 
in a data base. PCA is most helpful when the variables relate to each other 
in some significant way. For example family income (FAM$) and education 
level (COL) are correlated with each other; they go hand-in-hand to some 
extent. PCA identifies loadings or weights that are factored in to regression 
coefficients to produce a more accurate regression analysis. In the absence of 
principal component analysis, multiple regression research becomes less 
valid and reliable as the co-linearity of the independent variables increases. 
With PCA it is possible to account for co-linearity in the model. 
The PCA produced a series of statistics that included for each variable 
the eigenvalues (a representation of the strength of the specific variable 
when included with other variables) and the percentage of variance 
associated with the specific variable. These statistics were further run 
against each other to produce an initial factor matrix which produced a 
series of positive and negative numbers which was further refined through 
varimax factor rotation to produce the final PCA coefficients. 
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The next step was running regression analysis on the entire data base. 
The dependent variable was the overall average 1996 MEAP score for all 
tested students (4th, 8th, and 10th grade tests in four subject areas - reading, 
math, science, social science). The six independent variables were family 
income, community education level, private school utilization, poverty 
status, single-parent status, and non-English speaking population. 
Backward regression was run in order to determine if each of the six 
independent variables were making a significant contribution to the 
equation. In this case all six were significant and retained in the final run. 
The results of the statistical analyses are presented in Chapter 7. 
This project has produced two products that contribute to the body of 
knowledge about Massachusetts school achievement. The first is the data 
base of community characteristics and education outcomes (Appendix A). 
The second is a breakdown of community that sorts municipalities, 
according to their affinity for educational achievement, into EAC's 
(Educational Affinity Communities - see Appendix D). 
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CHAPTER 6 
THE EDUCATION ACHIEVEMENT COMMUNITY (EAC) MODEL 
The major product is the EAC (Education Achievement Community) 
model that describes and sorts cities and towns by their affinity for 
educational achievement. Several statistical processes were utilized in this 
project, with each providing some information about the nature of 
education achievement in Massachusetts. A basic observation is that the 
Commonwealth's school districts demonstrate wide variability in terms of 
demographic and educational characteristics, a variability which can be 
better understood through the use of certain statistical tools. Communities 
have populations ranging from over 574,000 (Boston) to 98 (Gosnold). 
Families in Weston earn on average over $95,000 year while those in 
Chelsea make $25,000. In Lawrence, 63% of the families are single-parent, 
and 63% of the population does not speak English as a first language. In 
Chatham on Cape Cod, 0% of the residents do not speak English and 17% of 
families are single-parent. 
Descriptive Statistics 
Histograms are representations of frequency distributions - how 
many times does something occur? In the case of Massachusetts 
communities, examining histograms reveals an interesting trend line. 
While the state is considered affluent and well-educated, and in fact is on 
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average, there is a significant skewing below median in terms of college 
education and income. The following histograms demonstrate that the 
typical Massachusetts community is not necessarily affluent or well 
educated. There are many municipalities where significantly more than 
the state average of 28% of the population has at least a B.A. degree, but 
many more communities have populations with less than the state average 
education level. 
% COL 
Figure 6. College Education Distribution in Massachusetts. 
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Similarly, while the 1990 average family income is around $47,000, 
the distribution is skewed negatively. That mean that the populations of 
the bulk of Massachusetts' dtes and towns made less than the state average. 
Conversely, a few towns had very high average incomes that were close to 
$100,000 which pulled the state average up. 
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Figure 7. Salary Distribution in Massachusetts. 
Examining the data base assembled for this project (Appendix A) reveals 
some interesting tendencies. The data does not generally distribute 
normally; there are peaks and valleys in the distribution curves, and 
sometimes there are extremes represented at either end of the curve. 
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Correlations indicate relationships between A and B. There is no 
implication of causation in correlation, although it is certainly possible that 
in some cases causation and correlation are related. Correlations point the 
researcher towards further investigation. If there is a high correlation 
between Variable A and Outcome B, then it is probably worth trying to 
determine how causally related are those two factors. Correlation also gives 
the observer a rough sense of general connectedness. Running correlations 
on the Census and Community Data Base that was assembled for this 
project reveals several interesting relationships. Since the "thing of 
interest" here is educational achievement, it makes sense to look at how 
several variables correlate to specific outcomes. 
The correlation between the 1996 overall average MEAP score and 
college education level in a community is .53, moderately high. The 
correlation between MEAP and family income is .63, a bit stronger. The 
correlation between poverty level in a community and MEAP scores is 
negative, -.60, indicating that as poverty rises scores fall. Similarly the 
relationship between the incidence of single parent families in a 
community and MEAP is -.52. Thus, the researcher might want to explore 
further the interplay of these variables on MEAP outcomes. While this 
paper is not studying the impact of per-pupil expenditure (PPE) on 
outcomes, it is interesting to note the correlation between PPE and 
outcomes. In Massachusetts the relationship between PPE and MEAP is .26, 
relatively low. This does not mean that spending levels are unrelated to 
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performance; it probably indicates that there may be more to successful 
teaching and learning than is captured by per-pupil spending figures. (See 
Appendix G, Correlations.) 
Developing the Model 
The Cluster Analyses 
Performing major cluster analyses of census data base was one of the 
basic activities of this project. While this work did produce coherent 
clusters based on overall demographics as referenced in Chapter 5, it added 
little to our knowledge about how community factors influence educational 
outcomes. At best, the cluster analyses produced rough categories of 
communities which were not finely honed enough to be of real value in 
interpreting educational outcomes. If there are 130 towns in one cluster, 
that cluster is of very limited value in assessing one town's performance 
against another's. After examining the clusters, it was clear that something 
else was needed to develop a sorting of communities that would help place 
them in a rational educational achievement context. 
The cluster analyses were valuable in that they pointed out a major 
characteristic of Massachusetts' cities and towns concerning educational 
outcomes: There is such a diversity of community in the state that a basic 
clustering of cities and towns by general demographics adds little to the 
quest to develop a model and sort that will enable us to better understand 
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how an individual community fares relative to its peers concerning 
achievement instruments. 
The Multiple Regression 
Multiple regression was explained generally in the previous chapter. 
This statistical tool is used to determine what role each of a number of 
independent variables plays in determining a specific outcome or 
dependent variable. The information gained from the regression process is 
used to develop a formula to explain the outcome based on the inputs. 
This general formula follows. 
Equation 2. The General Multiple Regression Formula. 
Y= a + B1X1 + B2X2 + B3X3 + BnXn+ e 
where Y is the dependent variable (to be predicted or explained); a is the 
dependent variable constant (graphically, the point at which the line crosses 
the Y axis); Bj is the slope (regression or change coefficient) for the first 
independent variable; B2 is the slope (regression or change coefficient) for 
the second independent variable, etc; e is the error or residual. Since a 
regression equation is a predictive formula, there will be errors; e represents 
that range of error. 
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The goal of multiple regression is to determine what are the beta 
coefficients, B (a regression coefficient that has been standardized or put 
into z score format, a practice which in general makes sense), that modify 
the variables (Bj, B2, etc.). If the coefficient is a large value, then the 
modified independent variable has a large impact of the dependent variable. 
Conversely, a small B value means that the modified independent variable 
has relatively little effect on the outcome. 
A further consideration is the impact of co-linearity among 
independent variables on the dependent variable. This means that it is 
important to determine how the selected independent variables relate to 
each other before we can factor them into the regression equation. This is 
done through principal component analysis (PCA) which was explained in 
the previous chapter. 
Deriving the Regression Equation 
The Principal Component Analysis (PCA) 
This tool enables the researcher to determine the impact of each 
independent variable in a matrix of several independent variables that 
correlate with each other. We know that high income and high education 
level are related to each other; we also know that in cities where there is a 
high percentage of non-English speakers, there tends to be more poverty. 
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Thus, in order to more precisely gauge the relationship of these co-variant 
variables, we need some way to factor in the discrete impact of each on the 
outcome, the dependent variable. PCA is available on major statistical 
analysis software packages like SPSS or SAS. 
In PCA the independent variables of interest are run against each 
other in a series of regressions to determine how they relate and inter-relate 
to each other. In technical terms, principal component analysis extracts new 
variables from the original set of variables. These new variables are linear 
combinations of the original variables so that each new variable extracts the 
maximum residual variance and so that each successfully obtained 
component (new variable) is independent of all previously obtained 
components. The bottom line is that PCA produces a coefficient or factor 
score that can be inserted in a regression formula to modify each 
independent variable. 
Table 1. Variables in the Principal Component Analysis (PCA). 
1. PCSPAR %SPAR (% Single Parent) 
2. PCPRVSCH %PRVSCHL (% of School-age 
Population Attending Private School) 
3. PCCOL % COL (% College Graduates) 
4. PCNONENG %NONENG (% Non-English Speaking) 
5. FAM_$ Fam $ (Average Family Income) 
6. PCPOV % POV (% Below Poverty Line) 
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Table 2. Initial Statistics. 
Variable Communality Factor Eigenvalue PctofVar Cum Pet 
Z_COL 1.00000 1 2.87545 47.9 47.9 
Z_FAM$ 1.00000 2 1.47526 24.6 72.5 
Z_POV 1.00000 3 .75435 12.6 85.1 
ZNONENG 1.00000 4 .46719 7.8 92.9 
ZPRVSCHL 1.00000 5 .30374 5.1 97.9 
ZSPAR 1.00000 * 6 .12401 2.1 100.0 
Table 3. Final Statistics. 
Variable Communality Factor Eigenvalue Pet of Var Cum Pet 
Z_COL .77128 * 1 2.87545 47.9 47.9 
Z_FAM$ .81961 * 2 1.47526 24.6 72.5 
Z_POV .84076 * 
ZNONENG .61067 * 
ZPRVSCHL .53258 * 
ZSPAR .77582 
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Table 4. Rotated Factor Matrix. 
Factor 1 Factor 2 
Z_COL -.10003 .87251 
Z_FAM$ -.30783 .85138 
Z_POV .78865 
-.46775 
ZNONENG .78015 .04509 
ZPRVSCHL .51568 .51638 
ZSPAR .81130 -.34294 
The rotated factor matrix gives us the weighting of each variable that 
contributes to each factor. There are two factors (Factor 1 and Factor 2) 
produced in the analysis so there will be two factors applied to the 
regression coefficients detailed below. These weights become PCA 
coefficients which modify the regression coefficient of each independent 
variable in the regression formula. 
The Multiple Regression Analysis 
Six independent variables were selected that represent significant 
contributors to MEAP educational outcomes, the dependent variable. These 
are family income, community education level, private school utilization, 
poverty status, single-parent status, and non-English speaking population. 
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These were selected because of statistical work done on Massachusetts 
educational achievement (Horace Mann Foundation Report, 1993) and 
because they are generally accepted to be influential in educational 
outcomes. These were run against the overall MEAP average for each of the 
351 cities and towns of Massachusetts. The results of the analysis are 
reproduced below. The multiple regression was run on SPSS 6.1 for the 
Power Macintosh. 
Table 5. Variables in the Multiple Regression Analysis. 
1.. PCSPAR %SPAR (% Single Parent) 
2. PCPRVSCH %PRVSCHL (% Attending Private School) 
3.. PCCOL % COL (% College Graduates) 
4. PCNONENG %NONENG (% Non-English Speaking 
5. FAM_$ Fam $ (Average Family Income) 
6. PCPOV % POV (% Below Poverty Line) 
Table 6. Statistics from the Multiple Regression Analysis. 
Multiple R .71810 
R Square .51567 
Adjusted R Square .50722 
Standard Error 37.33333 
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Table 7. Final Variable Statistics from the Multiple Regression Analysis. 
Variable B SEB 95% Confdnce Intrvl B Beta 
FAM_$ .001306 2.9446E-04 7.27318E-04 .001886 .304995 
PCCOL 86.141505 23.530217 39.8602% 132.422715 .214404 
PCNONENG -68.453971 28.653780 -124.812635 12.095307 -.110699 
PCPOV -215.682988 108.582212 -429.251609 -2.114366 -.155485 
PCPRVSCH -63.539853 31.893888 -126.271432 .808274 -.080600 
PCSPAR -135.5255% 63.152427 -259.739098 -11.312095 -.139849 
(Constant) 1324.161534 16.882446 1290.955721 1357.367348 
The important information here is the beta coefficients that modify 
the independent variables. In this situation, they are: 
FAM_$ (Family income) .304995 
PCCOL (% College Educated) .214404 
PCNONENG (% Non-English Speaking) -.110699 
PCPOV (% in Poverty) -.155485 
PCPRVSCH (% in Private School) -.080600 
PCSPAR (% Single Parent) .139849 
These coefficients are included in the following regression formula. The 
PCA results from the rotated factor matrix (above) are applied to the 
regression coefficients to produce a more accurate modeling of the impact of 
the independent variables on the dependent outcome variable, overall 
MEAP score average. Full regression data is in Appendix I. 
The Education Achievement Community (EAC) Model 
The final regression formula is comprised of the PCA weights and the 
Beta coefficients from the multiple regression. We know that the general 
regression formula is as follows. 
Equation 3. The Education Achievement Community Model General 
Regression Formula. 
Y= a + B1X1 + B2X2 + bnXn + e 
with Y the dependent variable (MEAP score), a the constant, B the 
regression coefficients, and X the independent variable (census 
demographics). A general representation of a regression formula modified 
by the results of a Principal Component Analysis (PCA) would look like the 
following. 
Equation 4. The Education Achievement Community Model General 
Regression Formula with Principal Component Analysis. 
Y= a + (PCA1)(B1X1) + (PCA2)(B2X2) + (PCAn)(BnXn) + e 
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PCAn represents the weight of the factors extracted by the principal 
component analysis. Plugging in the actual values generated produces the 
following. 
Equation 5. The Education Achievement Community Model Formula. 
MEAP Score = 1324 + [(-.31)(.30)(FAM$)+(.85)(.30)(FAM$)] + 
[(-.10)(.21)(COL)+(.87)(.21)(COL)] + f(.78)(-.ll)(NONENG)+(.05)(-.ll)(NONENG)l 
+[(.79)(-.16)(POV)+(-.47)(-.16)(POV)l +[(.81)(-.14)(SPAR)+(-.34)(-.14)(SPAR)] + 
[(.52)(-.08)(PRVSCH)+(.57)(-08)(PRVSCH)] + 17 
Each of the six independent variables is modified by the product of each 
PCA factor times the regression coefficient for each independent variable. 
That is why there are two aggregate sums for each independent variable. 
This equation can be solved using information for each variable for each 
community from the community data base (Appendix A). All six 
independent variables were included in the final formula although based 
on statistical significance levels, some could have been excluded. Running 
the formula without the variables that could have been excluded did not 
substantively change the resulting groupings of communities and keeping 
all of the variables in the equation produced a more comprehensive 
representation of education achievement in affinity communities. The 
final product is a number, a factor, that represents the impact of external 
community variables on educational achievement as measured on the 1996 
MEAP. This is the Community Achievement Factor, the CAF. 
186 
The Education Achievement Community Sort 
The purpose of this project is to develop a way to norm communities 
for the background demographics that affect educational outcomes. The 
above formula, when applied to the six independent variables of interest in 
the overall Community and Census Data Base, produces a number that 
represents the impact of community demographics on educational 
outcomes, the Community Achievement Factor (CAF). The higher the 
number, the more positive is the impact of non-school factors on 
achievement. Appendix B details the development of the CAF. 
The final listing of communities is sorted according to each 
community's CAF which is a measure of their shared affinity for 
educational achievement. The communities are arranged into 14 categories 
based on information from a SPSS stem & leaf analysis. Generally the 
communities at either extreme are included in distinct clusters with other 
groupings being based on the actual Community Achievement Factor for 
each municipality. The community sort is presented in Appendix D. 
Observations About the EAC Model 
Besides being based on good data and sound statistical analysis, the 
final sort has strong face validity. Those who are familiar with 
Massachusetts demographics and education characteristics will find the 
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model reasonable and rational based on their own experiences. There are 
some surprises. Gay Head and Gosnold show as very distressed 
communities in terms of demographics, a category usually reserved for 
large cities. While each of those communities does report census data that 
support their being placed in that category, they are so small (201 and 98 
respectively) that the data may not be accurate due to small sample size. 
Similarly, towns with low populations, say under 1000, similarly may 
present problems in terms of the accuracy of the statistical processes applied 
to a small population. On the other hand, if one took the 90 smallest towns 
out of the data base, that would account for less than 250,000 people, about 
4% of the state. Further, examining the small towns confirms that the CAF 
seems to be accurate. Most of these are small, rural. Western Massachusetts 
towns with high poverty and low education levels. There are some 
exceptions to this such as Amherst's bedroom communities which tend to 
be relatively well educated and affluent. 
Comparing the EAC community breakout to the Massachusetts 
Department of Education Kind of Community (KOC) listing is interesting. 
The DOE work has 8, not 14 clusters, and the information is not continuous; 
you cannot figure out where municipalities are relative to each other 
within their clusters. Further, there are some interesting sortings in the 
DOE KOC. Category 1 contains very different cities and towns - 
Northampton, Boston, Fairhaven, Milford. These are very dissimilar 
places. Category 2 contains Holbrook, Needham, Peabody, Lexington, 
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Newton, and South Hadley, again very diverse places with little in 
common. Category 3 has East Bridgewater and Harvard, very different 
towns. In all the KOC is a very rough sorting of communities which may be 
of some very general help in evaluating outcomes. It is important to 
understand the during the mid-1980s when the KOC model was developed 
there were no common achievement variables available for each city and 
town. The MEAPs were still on the drawing board and each district had its 
own approach to student assessment. Thus, the Department utilized the 
best technique available, a straight cluster analysis that did not reference a 
dependent achievement variable. 
Further Refinement 
The regression formula that was developed by this project is the basis 
for the community modeling and sort that is the major product of this work 
(Appendix D). As Massachusetts implements its new testing program, more 
and better dependent variables (test data) will be available to refine the 
formula and model. 
The current formula accounts for educational outcomes based only 
on external demographics. Over time the formula could be enhanced to 
include more direct education inputs — student-teacher ratios corrected for 
special education population and protocol; accurate per-pupil expenditure 
figures; teacher effectiveness indexes; curriculum quality weights; etc. That 
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sort of enhancement could lead to a tool that could predict achievement at 
least as measured by high-stakes standardized tests. 
The EAC sort produces 14 community clusters based on demographic 
characteristics that lift or drag achievement. In addition to the clusters, each 
community has a Community Achievement Factor so that finer 
interpretation could be done than is the case with the current state 
Department of Education Kind of Community breakdown of 8 categories 
with no continuous score information available. 
190 
CHAPTER 7 
POLICY IMPLICATIONS AND CONCLUSIONS 
Summary 
This project utilized detailed census data and statistical analysis to 
help inform and improve the concept of community and quantify the 
impact of community effect as regards educational achievement. This work 
has led to the development of a model to help researchers and observers 
control for the impact of community characteristics when considering 
educational achievement data. 
One initial goal of the endeavor - developing a rational model of late 
21st century community per se - has proven to be elusive. Despite a major 
effort to analyze and organize census data through cluster analysis, at day's 
end we are not much closer to defining what it is that creates a community 
than we were at the inception of the project. In retrospect, the sheer 
quantity of census data and the myriad variables and fields that were 
included in various cluster analyses may have simply overwhelmed any 
rational sorting of place. Part of the problem may be that modem life is so 
hectic, our demographics so changed and changing, our communication so 
personal, our attention spans so transient, that the things that historically 
formed community - shared values, common interests, lots of children - 
have faded to the point of nostalgic reminiscence. 
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Margaret Mead's definition of community is simple and central, 
"Always community means a group of people who share a common 
concern and who are doing something about it" (Mead 13c). It may be that 
living in modem society allows little time for shared concern about 
anything that does not affect one directly. On the other hand, it may be that 
living in the United States today presents so many lifestyle, employment, 
and living options that we just do not have as many shared concerns as we 
used to have, or as much in common as we fondly recall that we used to 
have. 
In any event, Massachusetts municipalities do not bind together in 
ways that are susceptible to a neat statistical cluster summarizing. That is 
not a surprising finding in that American life has changed dramatically 
over the past three decades. Since the 1960s working women have become a 
norm of American commerce; notions of family have changed with new 
forms being legally recognized across the nation; population growth has 
occurred most dramatically among non-white Americans, a trend that will 
continue to change the complexion of the country into the next decades. 
With changes in population, culture, and values come changes in the way 
Americans organize and assort themselves. The notion of "community" 
becomes more ephemeral even as the need to organize into cohesive units 
becomes more important to many groups who are poised to become the 
major players in the America of the new century. 
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With this recent past as prologue, it is likely that the next decades will 
also be characterized by more change. Notions of community will likely 
undergo even more evolution and metamorphosis. We well may see a 
further atomization of community bonds. Community may end up being 
merely the place you return to in order to sleep at night, not a shared 
identity or a catalyst for common effort. If it is important to understand the 
role community context plays in school achievement, then it is important 
to continue to reinvestigate and refine our understanding of the term. 
While it may not be possible to define and identify "community" in a 
literal or statistical sense, it is possible to identify the effect of community 
characteristics on educational achievement, a process described in Chapters 
5 and 6. This is important because, whether or not we can define or 
quantitatively describe the term "community", where children live is 
important to how well they perform in school. The Community 
Achievement Factor (CAF derived in Chapter 7) takes into account the 
community effect on aggregate achievement results. Determining that 
variable and the resultant listing of similar education achievement 
communities was the goal of this project, a goal that has been achieved. 
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Findings 
This project set out to develop a community model to help 
understand educational achievement. That goal has been reached, albeit via 
a different approach than as initially envisioned. Appendix D presents this 
information broken out into 14 categories. Several points have emerged 
from this research: 
1. It is not possible to define and refine the notion of //community,/ in terms 
of educational achievement affinity through a cluster analysis of census 
data. Appendix E and F detail the cluster analyses undertaken in this 
project. Even a cursory examination of the results demonstrates that there 
is little within the clusters that would give an observer confidence that 
individual groupings include communities that share educational 
achievement affinities. Based on clustering demographic census data, 
communities simply do not sort well in terms of like educational 
achievement characteristics. 
2. Multiple regression, informed by principal component analysis (PCA), 
appears to be a useful tool for determining the impact of community 
demographics on aggregate educational achievement. Besides being based 
on sound statistical technique, the resultant Community Achievement 
Factor analysis exhibits a strong face validity. Communities sort according to 
perceptions of demographic advantage. 
3. The resultant Community Achievement Factor (CAF) is a good index of 
demographic advantage in terms of educational achievement. The CAF 
correlates much more highly with achievement on the 1996 MEAPs than 
the traditional educational effort indicator, per-pupil expenditure (CAF= 
.712; PPE = .256). This is not to say the community context, the CAF, is the 
most important determinant of school success, but it is a major element that 
must be a major consideration in any plan to improve education in 
disadvantaged areas. 
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4. Because the CAF - an indicator of background, non-school effects - 
explains such a high percentage of the variance in MEAP scores, then it is 
likely that at present school effects are not a powerful enough intervening 
factor to counter the background demographics that retard educational 
achievement as measured on the MEAP. This is an important finding. If 
the prism of school effects does not alter the path of achievement as shaped 
by background characteristics, then the public policy of the past thirty years 
related to enhancing student achievement needs to be reconsidered. 
5. When Massachusetts communities are organized according to their 
educational performance relative to their demographic background 
characteristics, the researcher is presented with a good point of departure for 
assessing system quality in terms of the value added to student performance 
by the school. Some systems over-perform; some underperform based on 
the CAF index. 
Evaluating the Community Achievement Factor (CAF) 
Using a different dependent variable. This project has used the 1996 
MEAP as the dependent variable of interest, the proxy for student 
achievement. As the new state assessments come on line (MCAS in the 
spring of 1998), there will be a steady source of dependent variables available 
each year. There is another dependent variable available today - the April 
1997 Iowa reading test that was given to third graders in Massachusetts. If 
the CAF is a good indicator of community effect on scores, then the CAF 
should correlate highly with the Iowa scores. In this case, the CAF/Iowa 
correlation is .710, virtually the same as for the MEAP (.712). This is further 
evidence that the CAF is indeed doing a good job measuring something of 
interest - community context - that is relevant to student outcomes. 
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Graphing CAF's characteristics. Another way of examining 
regression-derived formulas is to graph the results. Statisticians have relied 
on a visualization of relationships to assess how well a predictive or 
explanatory formula or model fits the real data. In this case it is instructive 
to look at two graphs. 
Figure 8 is a representation of how well the per-pupil expenditure (PPE) for 
each city and town predicts or accounts for variation in MEAP outcomes. 
The key element here is the predictor line which provides significant 
information about how well the statistical model explains results. Two 
observations are important. The first is that the slope of the predictor line is 
gradual; that indicates a low relationship between PPE and MEAP. The 
second point is that the data lines on either side of the center predictor line 
zig and zag far away from the line. This means that the residuals - the 
deviations from what the line predicts - are far apart. That is not good in 
that it means that in many cases the predictor line will not account for an 
outcome very well. If the predictor line is weak, that means that the 
regression formula upon which it is based is weak. 
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Figure 8. MEAP Score as Predicted by Per-Pupil Expenditure. 
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Figure 9 represents how well the CAF (Community Achievement Factor) 
accounts for variation in MEAP scores. As can be seen, this line has a 
greater slope (high relationship) than the PPE/MEAP slope, and the residual 
zig-zags are fairly close to the formula line. That means that the CAF 
model does a good job of statistically accounting for MEAP score variation 
in the Commonwealth's communities. 
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Figure 9. MEAP Score as Predicted by Community Achievement Factor. 
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Research Applications 
Rather than utilizing CAF and MEAP scores to make snap 
judgements about intrinsic educational system quality, the observer should 
look to evaluate the myriad of factors (per-pupil spending, curriculum 
content, teacher-student ratios, etc.) in a particular system. The CAF 
provides a good baseline variable with which to begin that analysis. 
Major Urban Systems 
Based on this CAF model, Boston underperforms relative to other 
major cities. Boston's demographic contexts are not as negatively skewed 
(CAF score, Boston -.672) as Lawrence (-1.684) or Chelsea (-1.340) or New 
Bedford (-1.010), but MEAP scores in the latter three cities are higher than 
in Boston (Boston - 1189; Lawrence - 1222; Chelsea 1198; New Bedford 1252). 
This does not mean that Boston schools necessarily add less value to their 
students' educational achievement than do schools in Lawrence, Chelsea, 
and New Bedford. It might be that the higher percentage of Boston school- 
age children in private schools compared to the others explains the variance 
(Boston - 23%; Lawrence - 8%; Chelsea - 14%; New Bedford - 8%). In systems 
where private schools disproportionately pull good students away from the 
public schools, the average MEAP score should be lower than if those 
students had stayed in public schools. 
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On the other hand, the impact of Boston's exam schools must be 
factored into the analysis. In Boston, over 60% of the children accepted at 
Boston Latin, a public school that admits students based on test scores, come 
from private schools. Without these high-achieving students in the public 
system, overall system MEAP performance would be lower. The positive 
impact of exam school students' scores on MEAP needs to be factored into 
any analysis of system quality. Finally, any consideration of relative urban 
system school quality must recognize that Boston spends significantly more 
per-pupil than the other systems (FY 94: Boston - $6764; Chelsea - $5300; 
Lawrence - $4940; New Bedford - $5004. [All data is from Appendix A.]) This 
poses a perplexing problem for researchers, policymakers and citizens: Why 
does significantly higher spending not help Boston do better than less 
demographically distressed urban core communities? 
Brockton, Cambridge, and Worcester. Another set of urban systems 
raises interesting research possibilities. Cambridge, Worcester, and 
Brockton are all large cities with diverse populations. Cambridge is home to 
prestigious universities and historically has one of the highest per-pupil 
expenditures in the state and nation. Brockton and Worcester are cities in 
transition from the manufacturing economy to the post-industrial world. 
Examining the data in Appendix A, the Community Data Base, reveals 
several points. Worcester is a relatively high-achieving system on the 
MEAP (1345). Brockton performs as would be expected from a city in 
transition (1229). Cambridge scored a 1258. In terms of Community 
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Achievement Factor (CAF) there are clear differences. Brockton and 
Worcester are similar (-.568 for Brockton; -.561 for Worcester), with 
Cambridge having a relatively high CAF for a city, -.143. In terms of per- 
pupil spending the differences are even starker. Cambridge spends $9453; 
Worcester $5210, and Brockton $4820. These numbers pose an interesting 
question: With per-pupil expenditures almost twice that of the other cities 
and a more positive community context, why does Cambridge perform as it 
does on the MEAP, better than Brockton, but much worse than Worcester? 
This situation may indicate that high spending through the per-pupil 
expenditure in and of itself may not necessarily directly correlate with 
higher achievement in urban areas. It also would be interesting to explore 
Worcester's approach to providing public education. 
Suburban Systems 
Similarly, when looking at suburban systems, the CAF gives us a 
baseline of externals against which to gauge school systems. Longmeadow 
and Wellesley have long been considered to be effective school systems, 
with their students doing very well on state assessments. The CAF model 
provides an interesting perspective on these systems. 
Longmeadow and East Longmeadow. Longmeadow, an affluent 
suburb of Springfield historically has been in the forefront of high 
achievement on MEAPs. That is not surprising considering that the town is 
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solidly in the top 10% of upscale municipalities whose background 
demographics should produce high test scores. East Longmeadow, also a 
Springfield suburb, is a town of a different sort. Historically, East 
Longmeadow's students do well on state assessments, but their performance 
has not matched that of Longmeadow. Based on this research, 
Longmeadow has a CAF of .613, one of the highest in the state. (See Chapter 
7; Appendix D.) East Longmeadow has a CAF of .078, fairly close to average. 
Yet, East Longmeadow scored 1424 on the 1996 MEAP. Longmeadow scored 
1398. 
While this comparison of the Longmeadows does not in and of itself 
determine relative school system quality, it does provide an interesting 
point of departure for further analysis. People who live in Western 
Massachusetts have a sense that Longmeadow is the more desirable 
educational address, yet East Longmeadow, at least in 1996, did much better 
on achievement tests This is especially interesting in that Longmeadow 
spends 35% more per pupil than East Longmeadow ($5767 to $4277). This 
could be a one-time anomaly, but it certainly bears watching over the years. 
There may well be something about how East Longmeadow provides 
education that adds significant value to the students' learning. The CAF 
gives us a tool to determine and quantify the education achievement 
"handicap" of each city and town in the state. With that information, it is 
possible to look at other factors to determine why districts perform as they 
do and to identify points for further research. 
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Wellesley and Natick. Wellesley is consistently seen as one of the 
elite systems in Massachusetts. Natick is considered a very good system. 
Both of these towns have high MEAPs (Wellesley 1453; Natick 1461). Both 
are demographically enhanced communities with Wellesley being a bit 
more enhanced than Natick (Wellesley CAF .986 [4th highest in the state]; 
Natick .357 [51st highest in the state]). Per-pupil spending is high with 
Wellesley spending $7440 and Natick spending $6618. While there are not 
huge differences in MEAP score and spending, Wellesley is a community 
with much higher external demographics to lift the achievement scores of 
its children. Natick seems to be doing more to add value to the educations 
of its students. More research would be needed to make that observation a 
conclusion. 
Hanover and Duxbury. These are South Shore suburbs with large 
populations of families with school-age children. Duxbury is considered to 
be a leading school system with Hanover perceived to be in the solid 
middle. Using the CAF data, however, we see a different picture. 
Hanover's MEAPs are 1408; Duxbury's 1354. Duxbury is more 
demographically enhanced than Hanover (CAF = .558 for Duxbury; 
Hanover = .309. Hanover spends significantly less than Duxbury ($4834 to 
$5679). Based on spending and CAF, Duxbury should score significantly 
higher than Hanover, but it does not. 
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Regional Systems 
One caveat should be noted. Over 40% of the Commonwealth's 
towns are in regional school systems, although this represents less than 10% 
of the state's public school population. That means that several towns will 
send their children to the same school. This poses a problem for any type of 
analysis. Several towns' students will be attending the same school in a 
regional district. The state Department of Education does not break down 
data to indicate where students come from when they are attending a 
regional school. Thus, any results from regional school systems will be less 
reliable and valid than data from regular school districts where all of the 
students of a community attend that community's schools. It is more 
difficult to connect town data to school data in regional school situations. 
Even with this problem, however, the analysis seems to hold. These 
communities in regional school districts are almost exclusively small (most 
well under 5,000 population), rural, and in Western Massachusetts. They 
sort under the CAF as one would expect them to. This is probably because 
most regional systems are organized to include similar kinds of 
communities as feeders, so the members of regional systems generally share 
a demographic consistency. 
A further caveat. The MEAP data, the dependent achievement 
variable utilized in this study, is from one test in April, 1996. As such, it 
does not include system performance history. In order to draw valid 
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conclusions about system quality, it would be important to look at 
performance over time. Beginning this spring, each system in 
Massachusetts will be taking the new state assessment tests each year. These 
will be in place for the indefinite future. Thus, the researcher will be 
presented with good dependent variable data which can be tracked over 
time. The previous illustrations are just that; they illustrate how the CAF 
and related data can be utilized to develop effectiveness profiles of systems, 
to determine what value they add to the education of their students. 
Areas of Further Research 
Differentiated CAF Impact. This project has scratched the surface of 
what is needed to develop a sound model to explain what drives education 
achievement in Massachusetts. One interesting area for more study is the 
impact of CAF in different kinds of communities. We know that, 
concerning the overall community data base of Massachusetts cities and 
towns, there is a high correlation (.71) between Community Achievement 
Factor and MEAP system average. Natural questions arise concerning the 
CAF/MEAP correlations between different segments of the data base. For 
example, is the correlation consistent across the Commonwealth? Are 
demographically advantaged communities7 achievement scores more or 
less correlated with the CAF? What is the situation concerning less 
advantaged municipalities? 
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Running correlation analyses reveals the following correlations 
between CAF/MEAP: 
For the top 20% most demographically advantaged communities 
(Weston to West Boylston, average CAF = +.354); R = .40; R2 =.16. 
For the bottom 20% most demographically disadvantaged 
communities (Mashpee to Holyoke, including all of the major cities, 
average CAF = - .295); R = .78; R2 = 0.61. 
Thus the CAF, the index of demographic lift or drag on assessment results, 
seems to be more of a factor in the least advantaged systems. Unfortunately, 
for this segment of the data base, the effect is negative. For the upscale 
suburbs, CAF is a positive effect that accounts for 16% of the variation in 
results (the R2); for urban centers and poorer towns, the CAF, a negative 
factor, statistically explains 61% (the R2) of the results in the model. While 
in the real world these impacts will be mitigated by other factors, these are 
important numbers. The implications of this finding for education 
reformers are significant. In order to compensate for the effects of 
demographics that drag achievement down, it will take much more work at 
school improvement than many policymakers had thought. 
Utilizing different dependent variables over time. As the state 
implements new assessments (MCAS), a steady supply of outcome variables 
will be available. It would be interesting to track the impact of CAF over 
time in different systems. Are the results steady over time? Is the CAF less 
important as time goes on? A decline in the significance of the CAF would 
206 
be an important finding in that it would provide evidence that school 
effects are becoming larger, the goal of education reform in the state. 
Refining a predictor model. One product of regression research is the 
regression formula which does two things: it statistically explains results 
and it can also be used to predict outcomes. Appendix H details a predictive 
formula which was derived by comparing the range in CAF variation to the 
range in MEAP variation statewide. It assumes a continuous and 
consistent relationship between CAF and MEAP and it uses the statewide 
MEAP average as the constant. In theory, the CAF will lift or lower MEAP 
score. Appendix H details the derivation of the formula and lists the actual 
versus predicted MEAP performance for each community. Using different 
approaches to building the predictive model would be an interesting future 
research activity. Utilizing the predictive model is illustrated in Appendix 
H. (NOTE: The CAF-predicted score is a theoretical value that predicts the 
score a community should achieve based solely on external demographics. 
It does not reference per-pupil spending, drop-out rate, student-teacher 
ratio, or any other traditional education indicators.) 
Policy Challenges for Public Education in the 21st Century 
At the turn of the last century, waves of immigrants were streaming 
into America's cities and schools. While Horace Mann was only a memory, 
his legacy of free and accessible public education was being put into practice 
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all across the nation. The challenge was to educate and acculturate millions 
of children so that they could be good citizens and contributors to the great 
industrial economy of the impending century. 
Today, near the cusp of the millennium, the challenges for public 
schools are different. Where a dropout with little education in 1900 or 1950 
might have been able to succeed in life and work, today much more formal 
training is needed to survive in an economy that is increasingly knowledge- 
based. In 1900 urban schools faced the challenge of teaching foreign-bom 
children who might require different teaching styles than the native-born. 
Today city systems confront the reality that their students present a 
multitude of different learning styles and learning problems. If these 
children do not learn well, their chances to succeed in a high-literacy 
economy are poor. Unlike the situation at the turn of the last century, there 
are no longer good jobs at good wages for the unschooled. 
It may be much more difficult to educate students today than it has 
ever been, yet it is still left to the schools to do that job of educating all. Fair 
or not, schools in the next century will be called on to do more than they 
have in the past. As the demands on the schools increase, so does the 
tension between education and society. Citizens expect more from 
educators who feel overwhelmed by the demands swirling all around them. 
Fair or not, there is a growing desire to see more accountability in public 
education. That will manifest itself in several ways over the next decade or 
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so, but one anchor of any accountability system is good information. 
Unfortunately, it is very difficult to get solid data from any schools, public, 
private, or charter. For whatever reasons, generating solid numbers about 
costs, achievement, discipline, and other aspects of schooling has not been a 
priority. That will likely change as policymakers in the next century focus 
on developing good information, both quantitative and qualitative, about 
educational effectiveness. Making the data available will drive the research 
on how to explain which factors are most salient to student achievement. 
There is much to be done in this area. Professor Harvey Goldstein of 
the Institute of Education, University of London, observed: 
The task facing school effectiveness research is to try to establish 
which factors are relevant in the sense that they differ between 
schools and also that they may be causally associated with the 
outcomes being measured. In this respect, most existing research is 
limited, contenting itself with one or two measures of academic 
achievement and a small number of measures of social and other 
background variables, with little attempt to measure dynamically 
evolving factors during schooling (Goldstein 375). 
Richard Manatt, a professor of education at Iowa State University, has 
focused his professional career on redefining and reconfiguring the notions 
of assessment and evaluation. His School Improvement Model (SIM) 
program brings new tools to the effort to determine how well children are 
learning, teachers are teaching, and administrators are managing. Professor 
Manatt acknowledges that there is much to do before we will have 
evaluation models in which we can have confidence. He believes that "the 
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process of identifying the outcome that will be assessed is perhaps the most 
important 'next step' in restructuring nationally and at the state and local 
levels" (Manatt 86). Manatt summarizes the evolution of education reform 
during the last two decades of the twenty-first century: 
The first wave started at the local education agency level, after a very 
special board of education meeting in which graduation requirements 
were raised (e. g., three years of math, four years of science, all the 
way up to four years of four solids) and attendance rules were 
stiffened. At the same time, many educators and researchers 
concerned with the "at-risk" student(s) were sure that getting tough 
with students would only drive the dropout rate through the ceiling! 
The backlash was fairly predictable. Some students and some parents 
screamed about the 4x4 curriculum; some schools boards were 
reluctant to say no to parents who asked for attendance waivers. 
Wave two emanated from governors' mansions and state 
legislatures. This wave sought better teachers who would be held 
accountable, but who would be paid better. Professors of educational 
methods and educational administration helped state education 
offices install teacher performance evaluation systems in all fifty 
states. Career ladders, pay for performance, job enlargement, 
portfolios, and "extra quality points" entered the lexicon of 
educators.... Student achievement didn't go up much, a few really 
funny scandals occurred, and many teachers and their organizations 
were very unhappy. 
The third wave of school reform was a big change in philosophy. The 
national Governors Conference, the Business Roundtable, and the 
White House prompted the third wave. The new flow of logic was 
(1) set goals or outcome for schools, (2) give educators and schools 
great leeway in how they meet the goals or provide the outcomes, (3) 
hold them accountable (Manatt 86-87). 
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Professor Manatt's summary has major implications for 
contemporary testing and assessment. The only way to understand how 
well a program, policy, curriculum, or teaching method is working is to 
assess outcomes. In the classroom, teachers do this every day. In the larger 
public policy sense, more broadly based empirical assessments are needed. 
While Seymour Fliegel, former Deputy Superintendent, District 4, New 
York City, may be accurately observing human nature in noting that "No 
one likes to be evaluated," many people and interests in the nation today 
are demanding that we do make evaluation a base element of education 
reform policy (Fliegel interview). There is a new-found interest in 
standards and assessments by entities that historically had eschewed such, 
including the American Federation of Teachers and the National Education 
Association. 
Policy Implications of the Research 
Implications for Equalizing Educational Opportunity 
"All children can learn" has been a mantra for educators for decades. 
Despite that belief, all children have not learned as much or as well as they 
need to in order to participate fully in the life of the nation. In 
Massachusetts, over 800,000 adults, roughly the number of students in the 
public schools, are illiterate (Moscovitch iii). Clearly all of these illiterate 
adults did not all learn to read in school. Despite failures to reach all 
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students in the past, there now may finally be an opportunity to teach all 
children. If that is to come to pass, then we must know what the effects of 
various education inputs are - curriculum effects, school effects, school 
design effects - that affect outcomes. With the new interest in 
accountability and a new commitment to raising standards, we as a society 
will no longer be able to get by with merely stating that effective education 
belongs to all; we will have to turn that platitude into policy. 
In the 1960s it was clear that all children did not have equal 
opportunity, and the policy response was to develop massive federal 
programs to level the learning field. The result was the Office of Economic 
Opportunity (OEO) which spawned programs and agencies - the Job 
Opportunities in the Business Sector (JOBS Program), Head Start, 
Volunteers in Service to America (VISTA), Neighborhood Youth Corps, 
Upward Bound, and Community Action Programs (Manchester 1043). 
The results of this effort are still being debated. William Manchester 
asserts that the war on poverty "played a key role in lifting thirteen million 
people out of pauperism" (Manchester 1043). Other observers, like Professor 
James T. Patterson of Brown University, see the results as mixed, with help 
being given more often than not to already upwardly mobile citizens with 
the truly poor being often untouched by federal largess (Patterson 540-41). In 
any event, the goal of expanding opportunity is one that is still with us 
thirty years later, especially in terms of public education reform. 
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The current research is significant in that it shows that, in 
Massachusetts at least, the background characteristics of children and 
systems still have much to do with the academic outcomes in those systems. 
While there have been clear successes - Head Start, closing the gap between 
minority and non-minority achievement - it is fair to say that the efforts of 
the past thirty years have not succeeded in leveling the playing field to the 
point where education is an equal opportunity opportunity. Where you 
live still counts; it well may count much more than school. 
In Massachusetts there have been several major efforts to help teach 
all children by equalizing educational opportunity. In the mid-1960s the 
Willis-Harrington Commission (see Chapter 1) found that "It matters 
vitally to every individual where the accident of birth and home locate him. 
Despite that finding, and despite the enactment of a sales tax that was sold as 
"the education tax," the great equalizing of educational opportunity called 
for by the study never happened (Gaudet, 1987, 70). In 1985, the Chapter 188 
education reform bill was enacted. That legislation appropriated $1.8 billion 
over eight years, much of which was given to "Opportunity Schools" in 
disadvantaged areas. Ten years later, by virtually any indicator, those 
schools are still not able to educate all, or even a solid minority, of their 
students to succeed (State Auditor's Rqiort 3). 
These major public policy efforts were intended to bring more money 
to disadvantaged students through school systems. In theory, the money 
would be used by the systems to "equalize opportunity" for all. It is 
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impossible to directly track how any new money was spent for each system, 
but the results in terms of a continuing gap in student achievement 
between disadvantaged and lower-middle class students is ample evidence 
that, whatever the systems did, it did not work very well in improving 
performance. 
This research identifies an essential weakness with the public policy 
of education reform over the past few decades: strategies were based on the 
belief that traditional school-centered activities would be enough to lift 
student achievement. This project's major finding that the Community 
Achievement Factor - the "background noise" that is part of each of our 
lives - correlates much more highly with achievement than per-pupil 
spending, the factor that Willis—Harrington and Chapter 188 worked to 
affect (CAF/MEAP correlation = .712; PPE/MEAP correlation = .256). Per- 
pupil spending has increased over the years, but after years of increased 
funding, the achievement chasm between disadvantaged and non- 
disadvantaged systems remains. Even in Boston, a system that has among 
the highest per-pupil spending in the state, the results place its students 
second-to-last in MEAP achievement statewide. 
The major public policy implication of this study is that if we are to 
redress the imbalances between advantaged and disadvantaged students, we 
need to take cognizance of the external factors which greatly influence many 
students receptivity to learning. "It is generally found that the most 
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powerful predictor of achievement at the end of a period of schooling is the 
achievement measured at the start of the period" (Goldstein 382). That 
comment speaks to the handicaps, in golf parlance, that affect students. 
Some students come from middle and upper class backgrounds and tend to 
do well; some students come from tougher situations and tend to not do 
well. While any child can learn, regardless of background, not all children 
from all backgrounds learn the same way or at the same pace. To serve all 
equally well is the challenge faced by education reformers and educators 
today. 
Implications for Funding Improved Student Achievement 
There are some things that can be done to compensate for the fact that 
all children do not come to school with the same learning opportunity. 
Where traditional policy has focused on increasing the direct per-pupil 
expenditure as measured and controlled by the school system, my research 
indicates that it is essential to compensate for the impact of non-system 
externals if we truly are to make it possible for all children to learn. These 
sorts of enhancements are not necessarily best developed through school 
systems. New money in a traditional school context will be used to boost 
traditional spending. If there is no existing program in the school system, 
there will be no increase in funding for that program regardless of available 
funding or the need for the program. 
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For example, it is generally conceded that after- and before-school 
programs greatly enhance learning, especially in urban systems where home 
and neighborhood afterschool opportunities may be limited. Yet when 
attempting to develop these programs, many of the efforts routinely expect 
that teachers will be running programs at their union scale hourly rate, $22 
to $40 in typical systems. Custodian issues add further cost to the effort. 
In short, it is impossible to structure a cost-effective afterschool 
program if we must run the program through the traditional system. 
Alternatively, looking to colleges to provide student mentors and to 
community groups and senior citizens to participate greatly reduces the cost. 
Where the per-pupil budget for a system-anchored three-hour-a-day 
program can be $6-$8 an hour per child, the cost can be cut by three-quarters 
or more by using community resources. Charter schools, almost all of 
which have longer school days and after-school programs, take this 
approach. Thus by adding a modest amount to the per-pupil and by 
incorporating community resources into the mix, it is possible to develop 
an enrichment cocoon for many students. In Massachusetts the two most 
recent reforms will have put $3.6 billion in new spending into school 
budgets over 13 years. If even a fraction of that money had been spent on 
relatively inexpensive community-based or school-based programs that 
served students outside of normal classroom hours, the Commonwealth 
may well have created a powerful "opportunity equalizer" that would help 
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compensate for the very different places different children come from as 
they head to school. 
Implications for Testing and Assessment in the 21st century 
While generalizing about anything related to public education can be 
dangerous, there do seem to be several points of consensus that are 
emerging at the close of the century that saw the greatest expansion of public 
education in history. 
First, even if our schools are educating more students to a higher 
level than ever before, we must do a better job of providing all students 
with the skills and knowledge needed to thrive in an increasingly complex 
world. "The surest path to middle-class income is to complete at least two 
years of education beyond the high school level" (Moscovitch 1). Today, 
perhaps more than ever before, we need to teach children a shared body of 
knowledge as urged by Thomas Jefferson many years go when he developed 
legislation "to diffuse knowledge more generally through the mass of the 
people" (Hirsch 17). Today the American people, especially those masses 
not bom into privilege, need quality education more than ever. 
Second, as we move into the next century, testing and assessment 
will become more central to reform efforts as it becomes increasingly 
important to gauge both individual student progress and the success of 
various education improvement efforts. The original school reformer. 
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Horace Mann, brought external assessment to Massachusetts classrooms. In 
1845, Mann and Samuel Gridley Howe asked the Boston School Committee 
to administer a written exam in place of the oral exams that had been 
featured for decades in the Boston schools. These gentlemen were 
concerned that the orals were not appropriate to determine how well 
children were learning as the city and country moved into the industrial 
age. The new written tests showed a wide gap in Boston students' 
knowledge (Rothman 33). 
Use of testing mushroomed after World War I which featured the 
Army Alpha tests, among the first mass-administered standardized tests 
given in this country. That experience proved that standardized tests could 
now be given to large groups of individuals. Standardized testing became 
more popular the 1920s, with the Iowa Test of Basic Skills being developed 
in 1929. Machine-scoring came in during the 1950s. The influx of veterans 
to the colleges in the 1940s and 1950s and the democratization of higher 
education in the 1960s and beyond created a market and a need for the SAT 
and the Educational Testing Service (Rothman 37). 
Today there are questions about how well students are learning. 
Well-constructed and fairly administered tests can be "impartial barometers 
of performance" to help determine the efficacy of instruction and programs 
(Rothman p. 33). A continuing challenge for educators and 
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psychometricians is to develop instruments and analyses that can accurately 
inform evaluation. 
Third, in addition to solid tests and assessments, we need to find 
ways of interpreting results that are fair, helpful, and understandable. 
Pasquale D. Forgione, Jr., the commissioner of the National Center for 
Education Statistics, the official United States Department of Education 
numbers gatherer, has said: 
If you don't present accurate information to the public, they're going 
to lose confidence in their institutions.... We are playing catch-up 
with the education indicators. When you realize how much work 
goes into just getting the CPI (Consumer Price Index), we don't have 
anything like that that goes into collecting education data (Archer 1). 
More sophisticated computer and statistical models and tools need to 
be developed in order to determine how well our students and our reforms 
are doing. Powerful computers and analysis programs are part of what is 
needed for this. Another element is good data from schools and systems. 
While it has been difficult to get accurate school information historically, 
new legislative reform mandates and a growing public interest in 
identifying the factors that lead to student success are moving school 
systems and states to develop useable basic data sets for analysis. 
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Conclusions 
This study presents an interesting dichotomy for those who study 
school improvement. For decades many progressive educators have cited 
the challenges faced by disadvantaged students and their families, especially 
those in the cities. "The playing field is not level; we need to level it," is 
their refrain. Generally leveling the playing field has come down to 
appropriating more money for disadvantaged school systems. That has 
been the case in Massachusetts. Equalizing per-pupil funding was the 
recommendation of the Willis-Harrington Commission in the 1960s, and 
more equitable funding was the short-lived impact of the Collins-Boverini 
education funding change in the late 1970s. Chapter 188 in the 1980s 
targeted hundreds of millions of dollars at Opportunity Schools in 
disadvantaged districts, and that is the thrust of the Education Reform Act 
of 1993 which is equalizing funding between systems by sharply increasing 
school aid to poor systems and reducing aid to wealthier ones. 
On the other side of the discussion are the more conservative voices 
that see systemic change and bringing market forces to bear on education as 
the answer. These reformers do not see a lack of money as a central 
problem to school improvement. School choice and voucher programs are 
the preferred reforms of these people. Give parents the power to make 
their own choices about their children's education and bad schools will go 
out of business with good schools replacing them. 
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The irony is that both sides are right, at least according to this 
research. The disadvantage that students from poorer communities bring to 
the classroom has a powerful negative effect on high achievement. The fact 
that the negative impact of demographics in less-advantaged communities 
is more powerful than the positive impact in more upscale systems 
confirms this. There is no question that these children need much more 
than they are getting if they are to succeed in school. The problem arises 
when the money does not go to help reduce the "background noise" in their 
lives that often interferes with education. The conservative critics have a 
point in that putting more money into a bureaucratic system may have very 
little outcome impact because the funding often does not buy what the 
children need to thrive. The fact that, after several major reform efforts, 
urban system performance in Massachusetts has at best remained flat over 
the past decades speaks to the weaknesses of school improvement 
approaches that do not focus on the real barriers to education faced by many 
of our at-risk students. 
In Loco Communis 
This is a study of the role community and community factors play in 
school achievement. Research projects and dissertations can lead to a 
variety of tangibles. This project has developed several products that might 
be of value. The first is the continuous Community Achievement Factor 
that can be used to model the impact of community externals on student 
achievement. The second is the 21,000 cell community data base that 
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includes a range of demographic and educational variables. Perhaps the 
major import of this endeavor is the finding - or confirmation - that 
community factors play such a major role in test results. 
This is a troubling observation, although it is not a surprising one. 
Regardless of good intentions and many reform efforts, thirty years after the 
War on Poverty, the things that young learners carry to school from home 
and neighborhood exert a powerful influence on what happens in the 
classroom. What is surprising is the degree to which community explains 
variation in test results in Massachusetts school systems. The correlation 
between CAF and MEAP is .712; When that factor is squared, a statistical 
practice to assess the percentage of variance that is explained by a factor, the 
result (R2) is .51. Statistically that means 51% of the variation among 
districts on MEAP results can be attributed to community factors that lift or 
drag achievement depending on the specific community. The correlation 
between per-pupil expenditure and MEAP is .256 for an R2 of .07 or 7%. 
(Utilizing a different procedure, multiple regression analysis of CAF and 
PPE against MEAP, confirms the correlation data placing even more 
emphasis on CAF. The beta coefficient [the percentage of variance explained 
by the variable] is 69% for CAF and 7% for PPE.) 
It must be noted that this project involves developing statistical 
models; it does not purport to summarily explain how and why children 
learn. There are many factors that influence school performance that are 
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not part of any equation or formula in the study. We know that good 
teaching is very important, and we know that smaller classes are generally 
better than larger ones for teaching and learning; we know that individual, 
family, and group motivation are key factors; and we know that adequate 
resources are essential to successful schools. When all is said, however, this 
work does frame the issue of school improvement in a different context 
than have many others. Without paying much more attention to what goes 
on outside of the school, there will be less gain inside the classroom. 
There are no easy answers here but several points seem clear. 
Childrens' schoolwork is heavily influenced by what they experience 
outside of the school day. To improve that performance will require school 
reform, but reforming schools will not be sufficient to improve 
achievement to the levels desired by many. The old way of reform - 
running increased spending through traditional per-pupil expenditure 
vehicles that are exclusively focused on the six-hour school day - makes 
little sense in the face of these findings and thirty years of futile attempts to 
equalize educational opportunity. It is time to focus resources and energy 
on providing children with a structured setting that exists well beyond their 
hours of formal schooling each day. If non-school factors are a major 
element in the achievement equation - and, according to research ranging 
from James Coleman to Rober Slavin to James Comer, they are - then it is 
critical to improve as best we can the context in which students live. It is 
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important to build positive influences into the children's time in school 
and especially after school. 
In loco communis - in place of community - does not mean pulling 
children away from families; it does mean re-thinking and expanding the 
concept of education and utilizing what is often the most stable, positive 
element of many children's lives - the school - as the anchor of expanded 
efforts to equalize opportunity. In loco communis means building 
community and providing children with a rich and safe environment of 
academics, play, and structure before and after school hours. 
This approach would allow the integration of more significant adults 
into the lives of these children. Where today work rules and system 
bureaucracies are generally not congenial to outsiders in the classroom, a 
community-friendly school afterschool would welcome such help. Indeed, 
the best way to make such programmatic change a reality would be to look 
to college and high school students, professionals, senior citizens, and 
parents as major elements of the program. These adults all can perform a 
valuable mentoring and classroom order function at relatively low cost. 
Many colleges would offer credit to students for working in a school setting; 
others could provide work-study pay. VISTA, the federal domestic service 
program, pays retirees to work with young people to help them become 
successful adults. All of the programs can bring adults into the school at 
low or no cost, but if the money is funneled into schools via the PPE (per- 
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pupil expenditure), then it will be spent elsewhere, in raises and in new 
high-cost traditional hires. While lowering the student-teacher ratio makes 
sense, we will likely never have enough money to hire and retain enough 
new full-cost teachers to increase significantly the amount of time students 
spend with adults during and after school. Bringing more significant adults 
into the school would be a great aid to teachers as they work with 
increasingly diverse classroom populations. 
While increasing PPE may not be the fail-safe path in school success 
as some would think, it is a positive factor and it is a variable over which 
we have some control. It is not possible to change a child's neighborhood, 
but it is possible to increase spending. Regardless of the efficiencies of a 
system, if we increase PPE enough, it would be possible to lift achievement. 
The problem is that money is a finite commodity. The amount of additional 
spending required to raise achievement significantly is simply prohibitive. 
Legislatures are not going to increase the PPE by factors of 50% or 60% any 
time soon, so other ways of improving performance must be pursued. 
Promoting Effective Change 
While broadening the concept of school may be a common sense 
idea, implementing this would be met with great resistance. School systems 
are used to having all money for any education purpose run through the 
per-pupil expenditure which only funds the traditional school day. Because 
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of this, new programs do not get funded or become mired down in system 
bureaucracy. 
Systems also are operated by people who generally have done the 
same things the same ways for decades. Change is very difficult, and given 
the false promise of many failed reforms over the years, change is often not 
welcome. Creating serious off-hour school-based opportunities for children 
will require a significant departure from current practice. This will likely 
require strong civic and political leadership at the local level. 
Boston is currently in the middle of a highly-touted major reform 
effort led by Mayor Thomas Menino and his superintendent, Thomas 
Payzant. The system has received a $30 million Annenberg Challenge Grant 
to fix the schools and prepare children and teachers to meet new standards. 
The business and philanthropic communities have enthusiastically joined 
the venture, which is into its third year. Michael Contompasis, headmaster 
at the Boston Latin School, is a well-regarded educational professional. He 
is by no accounts a radical, yet his recent observations about the Boston 
Public Schools speak eloquently to the difficulty of changing the internal 
workings of schools: "There are no curriculum standards, no assessments, 
no accountability, no legitimate plans, and no professional development 
opportunity to develop people" (Cohen c6). Others share the headmaster s 
frustrations. It may come to pass that this time the system-centered reforms 
will work, but that is by no means certain. Even if the system did develop a 
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modicum of strong school-based leadership, a solid curriculum, and 
outstanding teachers, the environmental externals that cloud the future for 
so many would still slow or even stop progress. Successfully reforming 
schools will require a dramatic rethinking of what needs to be done outside 
of the classroom to improve the schools. 
Final Words 
This project has been predicated on the basic notion that 
understanding what affects educational achievement is essential to 
improving it. Both individual and aggregate performance are amalgams of 
many factors. In the case of systemic analysis, the researcher must account 
for the role of externals in dragging or lifting results. This study has 
examined the role that out-of-school factors play in outcomes. It has found 
that community effects account for much of the variance in pupil 
performance on systemwide assessments. 
This is an unsettling result for many reasons. First, it makes the job 
of reformers much more difficult in that background factors tend to 
overwhelm school factors in shaping outcomes in some systems. Second, it 
calls into question much of the reform policy of the past thirty years, policies 
that were almost exclusively aimed at changing what took place between 8 
AM and 2:30 PM in classrooms. Based on this work, much more is needed 
to affect outcomes in a positive manner. Third, it points to the need to 
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reform schools radically. If education achievement is a function of more 
than in-school factors, then the school must play a bigger role in bringing 
more resources to students and their families. That means giving principals 
real power to run the school. The new value of ceding clear authority to the 
principal will clash with the old value of strong union job protection for all 
employees. That conundrum will have to be resolved. Modem schools 
will have to reach out to the community and find resources above and 
beyond what is granted in the system budget. The value of school as an 
insular institution separated from the community will clash with the value 
of school as an organic element of the community. Since each school faces 
different challenges, each school must be individually operated to the best 
advantage of students and staff. That will require strong, effective 
leadership, something that is discouraged in the current system. 
Some may argue that schools already do enough. That assertion may 
be correct concerning teachers who put in a hard day's work, but the school, 
the building itself, is a very positive place for most students. As the late 
Frances Kelley, principal of the Joseph Lee Elementary School in Dorchester, 
Massachusetts, told me the first time I met her, while my wife and I were 
touring the school to see if it made sense for our daughter, "This school is 
the best part of many of these children's day." That is an essential truth, at 
least for many urban students. That reality can be the foundation for an 
enhanced concept of school to meet the needs of today's students. 
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Thirty Years of Reform: The Wheel Turns 
In 1966 James Coleman issued a major study of education that found 
that background factors came to the foreground concerning student 
achievement. During the 1970s, desegregation was the reform of choice for 
much of America. Around the same time, Ronald Edmonds' Effective 
Schools work was beginning to generate a following among those seeking 
ways to substantively improve education. During the 1980s, A Nation at 
Risk asserted that a "rising tide of mediocrity" threatened to overwhelm 
the nation's schools. Later that decade, Eric Hanushek's "The Impact of 
Differential Expenditures on School Performance," cast doubt to the efficacy 
of a major reform tool, increased per-pupil spending (Hanushek 1989). In 
the 1980s, Robert Slavin's work with the Success for All reading 
curriculum and James Comer's School development project each 
acknowledged the persistence of background factors in student 
achievement. The 1990s have brought charter and pilot schools into the 
reform mix, schools which generally include a longer school day and more 
intense work with young people and the issues which may impede their 
learning. The President of the United States, the Governor of 
Massachusetts, and the Mayor of Boston all spoke of the importance of 
after school programs in their January 1998 speeches on the state of their 
domains. In many ways we are back where James Coleman brought us over 
thirty years ago: Non-school effects are seen as exerting a profound 
influence on classroom success. 
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It is incorrect and unfair to claim that demographics drive destiny. If 
that were the case, William Jefferson Clinton, a poor boy from a poor state, 
would not be President of the United States, and positions of leadership 
would be reserved to the well-bred. Although there is advantage to being 
born into the upper class, that happenstance does not ensure a certainty of 
success. Conversely, in a country where one's background determined 
career path, the millions of immigrants and minorities who have made the 
transition to the American middle classes would not have been able to 
make that leap. 
With all of that said, we return to Coleman and Slavin and Comer, 
all of whose work is premised to a large extent on the fact that life is not 
always fair in terms of each person's starting point. That inequality of 
situation is not because of any tenet of national political philosophy or 
character. Alexis de Tocqueville, probably the best-known observer of the 
American scene, pointed out in 1835 that: 
Among the novel objects that attracted my attention during my stay 
in the United States, nothing struck me more forcibly than the 
general equality of condition among the people. I readily discovered 
the prodigious influence that this primary fact exercises on the whole 
course of society; it gives a peculiar direction to public opinion and a 
particular tenor to the laws; it imparts new maxims to the governing 
authorities and peculiar habits to the governed.... 
The more I advanced in the study of American society, the more I 
perceived that this equality of condition is the fundamental fact from 
which all others seem to be derived and the central point at which all 
my observations constantly terminated (De Tocqueville 3). 
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Whatever institutional inequities have developed over the years 
have developed because of many reasons. There certainly has been 
discrimination, starting with elitism in the early republic and moving to 
racism and gender discrimination. Beyond those factors, the very nature of 
America - a country that historically all could venture to and try to succeed 
- lends itself to a sorting based on success. Those who made it moved 
uptown or out to the suburbs. Those who did not stayed in the old 
neighborhood. This natural consequence of capitalism probably has more to 
do with the variation in circumstance of citizens than any other factor. 
While demographics do not determine outcomes, they are important. 
Policy-makers are scrambling to find ways to limit entitlement payments to 
the Baby Boom generation that will be adding tens of millions of people to 
the retirement rolls soon. John Dilulio, Jr., a professor at Princeton 
University and a Fellow at the Brookings Institution in Washington, D. C., 
sees "a demographic time bomb" ticking away on the near horizon, a new 
generation of young people who are disconnected from the promise of 
America because of the adverse social circumstances in which they live. He 
has developed cogent arguments for explaining negative behavior, and he 
has developed thoughtful approaches to reducing crime which involve 
fighting the moral poverty that he sees attendant in parts of the land. 
Dilulio believes that "although policing and correctional facilities affect the 
crime rate, demographics matter even more." As the number of juveniles 
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in the crime-committing age cohort (late teens to 25) increases, so will the 
crime rate (Traub 51). 
Edward T. Sullivan was vice-mayor of Boston under Mayor Kevin 
White from 1967 until 1983. Previous to that, he spent twenty years as an 
educator in the Boston schools. The February 15, 1998 Boston Sunday 
Globe contains an interesting piece about what we have learned and what 
we have yet to learn about improving schools. He points out that classic 
achievement research, primarily that of Christopher Jencks that was based 
on James Coleman's work, points to "two factors as the determinants of a 
child's success in school - first, "family" and second, "peer group...." 
(Sullivan E8). Mr. Sullivan sees charter schools, the METCO minority 
suburban busing program, and Boston Latin School all succeeding because 
of one shared attribute - parents who care enough to make sure that their 
children receive the best education they can. He cites Jencks' observation 
that "Variations in what children learn in school depend largely on 
variations on what they bring to school, not in variations in what schools 
offer them." (Sullivan E8). 
Just as it took radical change to create the political system chronicled 
by Alexis de Tocqueville, radical change will be needed to bring America's 
schools up to the task of educating all of our young people. Effective school 
change at century's end involves finding leaders to run schools and 
transform them into mini-communities that are support cocoons for their 
children and their families. Running effective new schools involves much 
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more than getting through an 8 AM to 2:30 PM school day, and it involves 
much more than negotiating higher wages and better job benefits for 
educators over the years. Whether American public education can embrace 
and nurture such radical transformation is an open question. 
This research has found that building extended support systems 
around the school is essential to lifting achievement and equalizing 
opportunities. It is not practicable to mandate that all parents complete 
their educations, get a high-paying job, and move to a tony suburb. That 
would lift student achievement, but that will not happen. With the current 
federal, state, and local emphasis on afterschool programs and a growing 
awareness that we as a society must do a better job of educating the young, 
the time is right to redefine and expand the notion of school to better serve 
the needs of children. A remodeled place called school can serve the 21st 
century as well as the American model of public education served the 20th 
century. 
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APPENDIX A 
COMMUNITY DATA BASE 
COMMUNITY DATA BASE 
This data base contains over 21,000 cells of information. They are 
organized as follows: 
A Geogr. Name - Community 
B. Population 
C Z (standardized) Score population 
D Number of residents with a B.A. degree or better 
E Number of residents over 25 years old 
F Percentage college graduates 
G Z Score college graduate percentage 
H Average family income 
I Average family income/10 
J Average family income/100 
K Z Score family income 
L Number of residents in poverty 
M Percentage of residents in poverty 
N Z Score poverty 
O Number of students in private schools 
P School-age population 
Q Percentage of students in private schools 
R Z Score private school 
S Number of residents who are non-English speaking 
T Percentage of residents who are non-English speaking 
U Z Score non-English speaking 
V Number of single parents with children under 18 
W Percentage of single parents with children under 18 
X Z Score single parents with children under 18 
Y 1994 per-pupil expenditure 
Z Z Score per-pupil expenditure 
AA 1996 MEAP 4th Grade Reading Scaled Score 
AB 1996 MEAP 4th Grade Math Scaled Score 
AC 1996 MEAP 4th Grade Science Scaled Score 
AD 1996 MEAP 4th Grade Social Science Scaled Score 
AE 1996 MEAP Overall Average Scaled Score 
AF 1996 MEAP 8th Grade Reading Scaled Score 
AG 1996 MEAP 8th Grade Math Scaled Score 
AH 1996 MEAP 8th Grade Science Scaled Score 
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AI 1996 MEAP 8th Grade Social Science Scaled Score 
AJ 1996 MEAP 8th Grade Overall Average Scaled Score 
AK 1996 MEAP 10th Grade Reading Scaled Score 
AL 1996 MEAP 10th Grade Math Scaled Score 
AM 1996 MEAP 10th Grade Science Scaled Score 
AN 1996 MEAP 10th Grade Social Science Scaled Score 
AO 1996 MEAP 10th Overall Average Scaled Score 
AP 1996 MEAP 4th Grade Reading Z Score 
AQ 1996 MEAP 4th Grade Math Z Score 
AR 1996 MEAP 4th Grade Science Z Score 
AS 1996 MEAP 4th Grade Social Science Z Score 
AT 1996 MEAP 4th Grade Overall Average Z Score 
AU 1996 MEAP 8th Grade Reading Z Score 
A V 1996 MEAP 8th Grade Math Z Score 
A W 1996 MEAP 8th Grade Science Z Score 
AX 1996 MEAP 8th Grade Social Science Z Score 
AY 1996 MEAP 8th Grade Overall Average Z Score 
AZ 1996 MEAP 10th Grade Reading Z Score 
BA 1996 MEAP 10th Grade Math Z Score 
BB 1996 MEAP 10th Grade Science Z Score 
BC 1996 MEAP 10th Grade Social Science Z Score 
BD 1996 MEAP 10th Grade Overall Average Z Score 
BE Percentile achievement in April 1997 Iowa 3rd Grade reading test 
BF Z Score April 1997 Iowa 3rd Grade reading test 
BG Overall MEAP average - all grades 
BH Z Score MEAP Overall Average 
BI Ralph Beals Overall Census Cluster Analysis 
BJ Robert Gaudet Education Variables Cluster Analysis 
BK Community Achievement Factor (CAF) 
236 
A B C D E F G H 
1 Geogr. Name POP Z POP COL+POP OVER 25 % COL Z COL Fam $ 
2 Abington 13817 -0.09 1671 8874 0.19 -0.30 48889 
3 Acton 17872 0.02 7051 11876 0.59 1.20 70564 
4 Acushnet 9554 -0.21 717 6479 0.11 -0.59 40542 
5 Adams 9445 -0.21 726 6607 0.11 -0.59 31589 
6 Agawam 27323 0.28 3569 18694 0.19 -0.29 43905 
7 Alford 418 -0.46 73 294 0.25 -0.08 46719 
8 Amesbury 14997 -0.06 2100 9666 0.22 -0.20 44554 
9 Amherst 35228 0.50 8127 12272 0.66 1.45 40131 
10 Andover 29151 0.33 10062 19112 0.53 0.95 70757 
11 Arlington 44630 0.75 13957 33252 0.42 0.55 52749 
12 Ashbumham 5433 -0.32 896 3420 0.26 -0.03 45359 
13 Ashby 2717 -0.39 340 1715 0.20 -0.27 49310 
14 Ashfield 1715 -0.42 475 1152 0.41 0.53 35893 
15 Ashland 12066 -0.14 3064 8358 0.37 0.36 57052 
16 Athol 11451 -0.16 907 7354 0.12 -0.54 33263 
17 Attleboro 38383 0.58 5053 24888 0.20 -0.25 43248 
18 Auburn 15005 -0.06 2360 10379 0.23 -0.16 45997 
19 Avon 4558 -0.34 414 3085 0.13 -0.50 49565 
20 Ayer 6871 -0.28 635 4251 0.15 -0.45 32939 
21 Barnstable 40949 0.65 8197 28852 0.28 0.05 40299 
22 Barre 4546 -0.34 646 2941 0.22 -0.19 40391 
23 Becket 1481 -0.43 158 957 0.17 -0.39 32989 
24 Bedford 12996 -0.11 3933 9182 0.43 0.59 64537 
25 Belchertown 10579 -0.18 2009 6962 0.29 0.07 44004 
26 Bellingham 14877 -0.06 1860 9529 0.20 -0.28 50681 
27 Belmont 24720 0.21 9913 18073 0.55 1.03 61046 
28 Berkley 4237 -0.35 365 2587 0.14 -0.48 45929 
29 Berlin 2293 -0.41 449 1546 0.29 0.08 52561 
30 Bernardston 2048 -0.41 226 1372 0.16 -0.39 39635 
31 Beverly 38195 0.58 7268 25970 0.28 0.04 48040 
32 Billerica 37609 0.56 4731 23348 0.20 -0.25 53302 
33 Blackstone 8023 -0.25 731 5052 0.14 -0.46 43321 
34 Blandford 1187 -0.44 183 798 0.23 -0.15 41736 
35 Bolton 3134 -0.38 993 2029 0.49 0.81 67215 
36 Boston 574283 15.25 109711 364002 0.30 0.12 34377 
37 Bourne 16064 -0.03 2297 10275 0.22 -0.17 38408 
38 Boxborough 3343 -0.38 1253| 2206 0.57 1.10 60897 
39 Boxford 6266 -0.30 21801 4024 0.54 1.01 83509 
40 Boylston 3517 -0.37 9041 2426 0.37 0.38 56622 
41 Braintree 33836 0.46 5520 23574 0.23 -0.13 51920 
42 Brewster 8440 -0.24 2121 6043 0.35 0.30 40016 
43 Bridgewater 21249 0.11 2753 12640 0.22 -0.19 50080 
44 Brimfield 3001 -0.39 394 1991 0.20 -0.27 41708 
45 Brockton 92788 2.07 7521 57812 0.13 -0.52 38544 
46 Brookfield 2968 -0.39 245 1959 0.13 -0.54 33508 
47 Brookline 54718 1.03 25275 39711 0.64 1.36 61799 
48 Buckland 1928 -0.42 319 1258 0.25 -0.06 38816 
49 Burlington 23302 0.17 5193 15396 0.34 0.25 60323 
50 Cambridge 95802 2.15 34385 63193 0.54 1.02 39990 
51 Canton 18530 0.04 4096 12537 0.33 0.21 62471 
52 Carlisle 4333 -0.35 1906 2869 0.66 1.46 90755 
53 Carver 10590 -0.18 816 6613 0.12 -0.54 41993 
54 Charlemont 1249 -0.43 183 806 0.23 -0.16 32366 
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55 Charlton 9576 -0.21 1076 5914 0.18 -0.33 46871 
56 Chatham 6579 -0.29 1857 5234 0.35 0.31 36961 
57 Chelmsford 32383 0.42 8150 21639 0.38 0.39 59368 
58 Chelsea 28710 0.32 2148 17900 0.12 -0.56 29039 
59 Cheshire 3479 -0.37 370 2303 0.16 -0.40 42406 
60 Chester 1280 -0.43 124 848 0.15 -0.46 37625 
61 Chesterfield 1048 -0.44 128 676 0.19 -0.30 37596 
62 Chicopee 56632 1.08 3985 38180 0.10 -0.61 35560 
63 Chilmark 650 -0.45 248 480 0.52 0.91 40625 
64 Clarksburg 1745 -0.42 119 1193 0.10 -0.63 38454 
65 Clinton 13222 -0.11 1526 8897 0.17 -0.36 40139 
66 Cohasset 7075 -0.28 2684 4918 0.55 1.02 74310 
67 Colrain 1757 -0.42 171 1089 0.16 -0.42 34943 
68 Concord 17076 0.00 6848 12138 0.56 1.09 80184 
69 Conway 1529 -0.43 488 1030 0.47 0.75 43125 
70 Cummington 785 -0.45 147 526 0.28 0.04 34464 
71 Dalton 7155 -0.27 1037 4704 0.22 -0.18 45298 
72 Danvers 24174 0.19 4485 16859 0.27 -0.01 51514 
73 Dartmouth 27244 0.28 3675 17201 0.21 -0.21 39755 
74 Dedham 23782 0.18 4459 16508 0.27 0.00 52554 
75 Deerfield 5018 -0.33 1204 3505 0.34 0.27 42306 
76 Dennis 13864 -0.09 2635 10355 0.25 -0.06 33531 
77 Dighton 5631 -0.32 744 3686 0.20 -0.25 44397 
78 Douglas 5438 -0.32 534 3364 0.16 -0.41 43403 
79 Dover 4915 -0.33 2142 3330 0.64 1.38 102795 
80 Dracut 25594 0.23 2683 16535 0.16 -0.40 48506 
81 Dudley 9540 -0.21 1079 5936 0.18 -0.33 38695 
82 Dunstable 2236 -0.41 477 1386 0.34 0.27 65720 
83 Duxbury 13895 -0.09 4445 8844 0.50 0.86 68575 
84 East Bridgewater 11104 -0.17 1117 6889 0.16 -0.40 47458 
85 East Brookfield 2033 -0.41 172 1318 0.13 -0.52 41667 
86 East Longmeadow 13367 -0.10 2256 9196 0.25 -0.09 47445 
87 Eastham 4462 -0.35 1031 3250 0.321 0.17 36067 
88 Easthampton 15537 -0.04 1953 10371 0.19 -0.30 39826 
89 Easton 19807 0.07 3884 12035 0.32 0.20 56790 
90 Edgartown 3062 -0.39 760 2162 0.35 0.30 43803 
91 Egremont 1229 -0.44 2421 884 0.27 0.01 38365 
92 Erving 1372 -0.43 87 ~9lT 0.09 -0.65 38558 
93 Essex 3260 -0.38 633 2277] 0.28 0.03 51294 
94 Everett 35701 0.51 2818 24769 0.11 -0.58 37397 
95 Fairhaven 16132 -0.03 1 524 11277 0.14 -0.50 36507 
96 Fall River 92703 2.07 50451 59764 0.08 -0.69 28972 
97 Falmouth 27960 0.30 5875 19692 0.30 0.10 40655 
98 Fitchburg 41194 0.66 3335 25334 0.13 -0.51 33357 
99 Florida 742 -0.45 34 494 0.071 -0.75 32279 
100 Foxborough 14637 -0.07 2633 9707 0.27 0.00 52509 
101 Framingham 64989 1.31 16080 44051 0.37 0.35 53270 
102 Franklin 22095 0.14 4201 13665 0.31 0.14 54628 
103 Freetown 8522 -0.24 1051 5234 0.20 -0.26 50229 
104 Gardner 20125 0.08 1948 13618 0.14 -0.47 35430 
105 Gay Head 201 -0.46 28 146 0.19 -0.291 27500 
106 Georgetown 6384 -0.29 1257 4180 0.30 0.11 50927 
107 Gill 1583 -0.43 308 1074 0.29 0.06 40833 
108 Gloucester_ 28716 0.32 4082 199701 0.20 -0.24 39827 
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109 Goshen 830 -0.45 144 546 0.26 -0.02 41172 
110 Gosnold 98 -0.47 20 77 0.26 -0.04 35000 
111 Grafton 13035 -0.11 2095 8578 0.24 -0.10 47402 
112 Granby 5565 -0.32 740 3721 0.20 -0.26 46806 
113 Granville 1403 -0.43 246 916 0.27 -0.01 44605 
114 Great Barrington 7725 -0.26 1096 5085 0.22 -0.20 40244 
115 Greenfield 18666 0.04 2248 12544 0.18 -0.34 35356 
116 Groton 7511 -0.26 1986 4787 0.41 0.54 60000 
117 Groveland 5214 -0.33 810 3419 0.24 -0.12 52593 
118 Hadley 4231 -0.35 1033 3009 0.34 0.27 44817 
119 Halifax 6526 -0.29 610 4250 0.14 -0.47 42955 
120 Hamilton 7280 -0.27 2178 4878 0.45 0.65 55101 
121 Hampden 4709 -0.34 795 3172 0.25 -0.07 50782 
122 Hancock 628 -0.45 103 436 0.24 -0.13 40577 
123 Hanover 11912 -0.14 2121 7387 0.29 0.06 59473 
124 Hanson 9028 -0.22 1012 5597 0.18 -0.33 50236 
125 Hardwick 2385 -0.40 286 1573 0.18 -0.33 37339 
126 Harvard 12329 -0.13 2644 6178 0.43 0.59 47481 
127 Harwich 10275 -0.19 2013 7678 0.26 -0.03 35036 
128 Hatfield 3184 -0.38 692 2286 0.30 0.12 46815 
129 Haverhill 51418 0.94 7097 33744 0.21 -0.22 43209 
130 Hawley 317 -0.46 74 216 0.34 0.27 32813 
131 Heath 716 -0.45 125 435 0.29 0.06 32019 
132 Hingham 19821 0.07 6387 13252 0.48 0.79 66386 
133 Hinsdale 1959 -0.42 207 1296 0.16 -0.41 37880 
134 Holbrook 11041 -0.17 1202 7384 0.16 -0.40 43947 
135 Holden 14628 -0.07 3812 9863 0.39 0.43 55531 
136 Holland 2185 -0.41 267 1397 0.19 -0.29 40369 
137 Holliston 12926 -0.12 3387 8243 0.41 0.52 62712 
138 Holyoke 43704 0.73 4042 26430 0.15 -0.43 29366 
139 Hopedale 5666 -0.31 1072 3781 0.28 0.05 51117 
140 Hopkinton 9191 -0.22 2585 5967 0.43 0.60 62263 
141 Hubbardston 2797 -0.39 376 1781 0.21 -0.22 47853 
142 Hudson 17233 0.00 2686 11573 0.23 -0.14 51698 
143 Hull 10466 -0.18 1374 6988 0.20 -0.27 42734 
144 Huntington 1987 -0.41 190 1251 0.15 -0.44 36490 
145 Ipswich 11873 -0.14 2825 8408 0.34 0.24 52279 
146 Kingston 9045 -0.22 1131 5921 0.19 -0.29 45386 
147 Lakeville 7785 -0.26 1108 5064 0.22 -0.19 51281 
148 Lancaster 6661 -0.29 1105 4015 0.28 0.02 46924 
149 Lanesborough 3032 -0.39 423 2013 0.21 -0.22 39805 
150 Lawrence 70207 1.45 3915 40156 0.10 -0.64 26398 
151 Lee 5849 -0.31 788 4023| 0.20 -0.27 42363 
152 Leicester 10191 -0.19 1183 6280 0.19 -0.30 46700 
153 Lenox 5069 -0.33 1175 35841 0.331 0.21 44225 
154 Leominster 38145 0.57 4908 25258 0.19 -0.28 41927 
155 Leverett 1785 -0.42 680 1220 0.56| 1.06 50686 
156 Lexington 28974 0.32 12161 20650 0.59 1.18 76410 
157 Leyden 662 -0.45 132 430 0.31 0.14 35357 
158 Lincoln 7666 -0.26 2940 4922 0.60 1.21 62531 
159 Littleton 7051 -0.28 1644 4811 0.34 0.27 55305 
160 Longmeadow 15467 -0.05 5390 10370 0.52 0.93 70129 
161 Lowell 103439 2.36 9576 61689 0.16 -0.43 35138 
162 Ludlow 18820 0.05 1519 12759 0.12 -0.56 40914 
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163 Lunenburg 9117 -0.22 1547 6066 0.26 -0.06 49625 
164 Lynn 81245 1.75 7575 52816 0.14 -0.47 35830 
165 Lynnfield 11274 -0.16 3164 7741 0.41 0.51 64195 
166 Malden 53884 1.01 7523 37368 0.20 -0.25 42099 
167 Manchester 5286 -0.32 1854 3763 0.49 0.82 66015 
168 Mansfield 16568 -0.02 3305 10466 0.32 0.17 53780 
169 Marblehead 19971 0.08 7843" 14602 0.54 0.99 65024 
170 Marion 4496 -0.35 955 2817 0.34 0.26 52163 
171 Marlborough 31813 0.40 5717 21358 0.27 -0.01 47311 
172 Marshfield 21531 0.12 4502 13685 0.33 0.22 55524 
173 Mashpee 7884 -0.25 1191 5358 0.22 -0.18 34589 
174 Mattapoisett 5850 -0.31 1257 4003 0.31 0.16 46000 
175 Maynard 10325 -0.19 2028 7098 0.29 0.06 50874 
176 Medfield 10531 -0.18 3371 6826 0.49 0.83 73524 
177 Medford 57407 1.10 9370 39598 0.24 -0.12 45532 
178 Medway 9931 -0.20 2204 6313 0.35 0.29 59859 
179 Melrose 28150 0.30 6201 19772 0.31 0.16 53866 
180 Mendon 4010 -0.36 682 2587 0.26 -0.02 61846 
181 Merrimac 5166 -0.33 734 3395 0.22 -0.20 46276 
182 Methuen 39990 0.63 5138 26884 0.19 -0.29 44901 
183 Middleborough 17867 0.02 1473 11068 0.13 -0.51 41415 
184 Middlefield 392 -0.46 62 267 0.23 -0.14 37167 
185 Middleton 4921 -0.33 788 3387 0.23 -0.14 52036 
186 Milford 25355 0.22 3905 16610 0.24 -0.13 45276 
187 Millbury 12228 -0.13 1230 8326 0.15 -0.45 45131 
188 Millis 7613 -0.26 1735 5057 0.34 0.27 54773 
189 Millville 2236 -0.41 232 1425 0.16| -0.40 43187 
190 Milton 25725 0.23 7452 17231 0.43 0.60 61964 
191 Monroe 115 -0.47 11 85 0.13 -0.52 38750 
192 Monson 7776 -0.26 947 5250 0.18 -0.33 39603 
193 Montague 8316 -0.24 910 5591 0.16 -0.40 35112 
194 Monterey 805 -0.45 256 570 0.45 0.66 33500 
195 Montgomery 759 -0.45 138 500 0.28 0.02 48125 
196 Mount Washington 135 -0.47 42 104 0.40 0.50 43750 
197 Nahant 3828 -0.36 1135 2857 0.40 0.47 59639 
198 Nantucket 6012 -0.30 1422 4289 0.33 0.23 49209 
199 Natick 30510 0.37 9212 21702 0.42 0.57 55995 
200 Needham 27557 0.29 10347 19207 0.54 1.00 69515 
201 New Ashford 192 -0.46 36' 129 0.28 0.03 32083 
202 New Bedford 99922 2.27 6277 64438 0.10 -0.64 28373 
203 New Braintree 881 -0.45 79 538 0.15 -0.46 45655 
204 New Marlborough 1240 -0.44 2401 821 0.29 0.08 32562 
205 New Salem 802 -0.45 182 553 0.33 0.22 39167 
206 Newbury 5623 -0.32 1130 3800 0.30 0.10 47711 
207 Newbury port 16317 -0.02 4078 11613 0.35 0.30 53012 
208 Newton 82585 1.79 32105 55827 0.58 1.13 70071 
209 Norfolk 9270 -0.22 1910 6041 0.321 0.17 69137 
210 North Adams 16797 -0.01 1244 10223 0.12 -0.55 30894 
211 North Andover 22792 0.15 5830 14343 0.41 0.51 61468 
212 North Attleborough 25038 0.22 3737 16020 0.23 -0.14 48655 
213 North Brookfield 4708 -0.34 406] 2973 0.14 -0.49 37555 
214 North Reading 12002 -0.14 2211 8000 0.28 0.02 57127 
215 Northampton 29289 0.33 6264 19056 0.33 0.22 39908 
216 Northborough 11929 -0.14 3284 77541 0.42 0.57 62194 
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217 Northbridge 13371 -0.10 1398 8501 0.16 -0.39 41969 
218 Northfield 2838 -0.39 555 1903 0.29 0.08 38158 
219 Norton 14265 -0.08 1887 8529 0.22 -0.18 47349 
220 Norwell 9279 -0.22 2361 6029 0.39 0.45 65403 
221 Norwood 28700 0.32 5459 20203 0.27 0.00 50394 
222 Oak Bluffs 2804 -0.39 610 2019 0.30 0.12 38462 
223 Oakham 1503 -0.43 232 950 0.24 -0.10 43702 
224 Orange 7312 -0.27 467 4617 0.10 -0.63 31150 
225 Orleans 5838 -0.31 1766 4622 0.38 0.42 44534 
226 Otis 1073 -0.44 112 696 0.16 -0.40 33750 
227 Oxford 12588 -0.12 1294 7997 0.16 -0.40 40904 
228 Palmer 12054 -0.14 1024 8125 0.13 -0.53 36320 
229 Paxton 4047 -0.36 1086 2588 0.42 0.55 54386 
230 Peabody 47039 0.82 6825 32627 0.21 -0.23 44952 
231 Pelham 1373 -0.43 497 931 0.53 0.98 53133 
232 Pembroke 14544 -0.07 1975 9017 0.22 -0.19 51033 
233 Pepperell 10098 -0.19 1898 6134 0.31 0.15 49259 
234 Peru 779 -0.45 73 469 0.16 -0.42 39231 
235 Petersham 1131 -0.44 337 793 0.42 0.57 45855 
236 Phillipston 1485 -0.43 142 921 0.15 -0.43 40069 
237 Pittsfield 48622 0.86 6341 32965 0.19 -0.29 38005 
238 Plainfield 571 -0.45 111 382 0.29 0.08 32589 
239 Plainville 6871 -0.28 914 4637 0.20 -0.27 46649 
240 Plymouth 45608 0.78 6461 28854 0.22 -0.17 45212 
241 Plympton 2384 -0.40 379 1490 0.25 -0.06 46715 
242 Princeton 3189 -0.38 961 2046 0.47 0.74 55143 
243 Provincetown 3561 -0.371 796 2913 0.27 0.01 29392 
244 Quincy 84985 1.86 14028 60454 0.23 -0.14 44184 
245 Randolph 30093 0.35 4543 20846 0.22 -0.19 50718 
246 Raynham 9867 -0.20 1350 6324 0.211 -0.21 49986 
247 Reading 22539 0.15 5590 152231 0.371 0.36 60921 
248 Rehoboth 8656 -0.23 1208 5569 0.22 -0.20 47748 
249 Revere 42786 0.70 3708 30081 0.12 -0.54 37213 
250 Richmond 1677 -0.42 445 1166 0.38 0.41 50726 
251 Rochester 3921 -0.36 500 2461 0.20 -0.25 47413 
252 Rockland 16123 -0.03 16311 10223 0.16 -0.41 44474 
253 Rockport 7482 -0.26 2017 55391 0.36 0.35 48168 
254 Rowe 378 -0.46 56 281 0.20 -0.26 44545 
255 Rowley 4452 -0.35 792 2897 0.27 0.01 52677 
256 Royalston 1147 -0.44 138 726 0.19 -0.30 36923 
257 Russell 1594 -0.43 144 1000 0.14 -0.47 40625 
258 Rutland 4936 -0.33 797 3020 0.26 -0.02 48611 
259 Salem 38091 0.57 6381 26027 0.25 -0.09 40777 
260 Salisbury 6882 -0.28 511 4583 0.11 -0.59 40062 
261 Sandisfield 667 -0.45 79 481 0.16 -0.39 37188 
262 Sandwich 15489 -0.05 3430 10197 0.34 0.25 48150 
263 Saugus 25549 0.23 2886 17785 0.161 -0.40 48669 
264 Savoy 634 -0.45 58 416 0.14 -0.48 39063 
265 Scituate 16786 -0.01 4564 11417 0.40 0.48 59168 
266 Seekonk 13046 -0.11 2096 8628 0.24 -0.10 50095 
267 Sharon 15517 -0.04 5215 10166 0.51 0.90 66415 
268 Sheffield 2910 -0.39 485 1993 0.24 -0.10 34492 
269 Shelburne 2012 -0.41 333 1385 0.241 -0.11 39348 
270 Sherbom _ 3989 -0.36 1714 2618 0.65 1.42 104591 
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271 Shirley 6118 -0.30 782 4013 0.19 -0.28 43372 
272 Shrewsbury 24146 0.19 6125 16720 0.37 0.36 53208 
273 Shutesbury 1561 -0.43 589 1014 0.58 1.15 42000 
274 Somerset 17655 0.01 2625 12382 0.21 -0.21 42878 
275 Somerville 76210 1.62 15991 51503 0.31 0.15 38532 
276 South Hadley 16685 -0.01 2696 10546 0.26 -0.05 45957 
277 Southampton 4478 -0.35 693 2888 0.24 -0.11 48246 
278 Southborough 6628 -0.29 2091 4375 0.48 0.77 70989 
279 Southbridge 17816 0.02 1531 11419 0.13 -0.50 34305 
280 Southwick 7667 -0.26 773 4884 0.16 -0.41 44968 
281 Spencer 11645 -0.15 1087 7375 0.15 -0.45 41309 
282 Springfield 156983 3.83 14350 94936 0.15 -0.44 30824 
283 Sterling 6481 -0.29 1321 4112 0.32 0.19 53339 
284 Stockbridge 2408 -0.40 774 1728 0.45 0.66 46023 
285 Stoneham 22203 0.14 3791 15645 0.24 -0.10 51271 
286 Stoughton 26777 0.26 4079 18014 0.23 -0.16 47492 
287 Stow 5328 -0.32 1736 3485 0.50 0.84 72287 
288 Sturbridge 7775 -0.26 1362 5040 0.27 0.00 47500 
289 Sudbury 14358 -0.08 5959 9413 0.63 1.34 84036 
290 Sunderland 3399 -0.38 891 1979 0.45 0.67 33289 
291 Sutton 6824 -0.28 1014 4303 0.24 -0.13 49214 
292 Swampscott 13650 -0.10 4285 9788 0.44 0.62 60182 
293 Swansea 15411 -0.05 1909 10201 0.19 -0.31 43162 
294 Taunton 49832 0.89 3941 32662 0.12 -0.55 38534 
295 Templeton 6438 -0.29 449 4266 0.11 -0.61 38074 
296 Tewksbury 27266 0.28 3963 17814 0.22 -0.18 56786 
297 Tisbury 3120 -0.38 545 2208 0.25 -0.09 40274 
298 Tolland 289 -0.46 34 196 0.171 -0.36 42188 
299 T opsf ield 5754 -0.31 1831 3908 0.47 0.74 71908 
300 Townsend 8496 -0.24 1259 5075 0.25 -0.08 50629 
301 Truro 1573 -0.43 380 1210 ” 0.31 0.16 33750 
302 Tyngsborough 8642' -0.23 11871 5354 0.22 -0.18 52358 
303 Tyringham 369 -0.46 79 262 0.30 0.12 47292 
304 Upton 4677 -0.34 1014 3253 0.31 0.15 51781 
305 Uxbridge 10415 -0.18 1343 6762 0.20 -0.26 45550 
306 Wakefield 24825 0.21 4487 17238 0.26 -0.04 51815 
307 Wales 1566 -0.43 158 966 0.16 -0.39 36912 
308 Walpole 20212 0.08 4298 13529 0.32 0.18 57187 
309 Waltham 57878 1.11 9969 37463 0.27 -0.01 45730 
310 Ware 9808 -0.20 649 6433 0.10 -0.63 35376 
311 Wareham 19232 0.06 1584 12783 0.12 -0.54 34907 
312 Warren 4437 -0.35 209 2842 ' 0.0T -0.73 34681 
313 Warwick 740 -0.45 96 507 0.19 -0.30 33438 
314 Washington 615 -0.45 70 421 0.17 -0.38 44861 
315 Watertown 33284 0.44 10416 25093 0.42 0.54 49467 
316 Wayland 11874 -0.14 4815 8173 0.59 1.18 79782 
317 Webster 16196 -0.03 1450 10856 0.13 -0.51 37135 
318 Wellesley 26615 0.26 11155 16289 0.68 1.54] 90030 
319 Wellfleet 2493 -0.40 402 1854 0.22 -0.20 28452 
320 Wendell 899 -0.44 189 584 " 0.321 0.20 31875 
321 Wenham 4212 -0.35 1107 2268 0.49 0.81 59669 
322 West Boylston 6611 -0.29 1344 4657 0.29 0.07 48586 
323 West Bridgewater 6389 -0.29 673 4244 0.16 -0.41 47863 
324 West Brookfield_ 3532 -0.37 414 2410 0.17 -0.36 41 348 
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325 West Newbury 3421 -0.38 925 2209 0.42 0.55 60381 
326 West Springfield 27537 0.28 3651 18955 0.19 -0.29 39908 
327 West Stockbridge 1483 -0.43 301 1033 0.29 0.08 37437 
328 West Tisbury 1704 -0.42 438 1156 0.38 0.40 39423 
329 Westborough 14133 -0.08 3894 9758 0.40 0.48 54566 
330 Westfield 38372 0.58 4611 23944 0.19 -0.29 40144 
331 Westford 16392 -0.02 4089 10405 0.39 0.46 63047 
332 Westhampton 1327 -0.43 220 839 0.26 -0.03 47543 
333 Westminster 6191 -0.301 978 4030 0.24 -0.10 51986 
334 Weston 10200 -0.19 4711 6870 0.69 1.54 108751 
335 Westport 13852 -0.09 1750 9271 0.19 -0.30 42250 
336 Westwood 12557 -0.13 4004 8677 0.46 0.71 67317 
337 Weymouth 54063 1.01 8131 37390 0.22 -0.19 48331 
338 Whately 1375 -0.43 275 963 0.29 0.06 45670 
339 Whitman 13240 -0.11 1233 8154 0.15 -0.44 45871 
340 Wilbraham 12635 -0.12 2975 8629 0.34 0.28 55731 
341 Williamsburg 2515 -0.40 648 1738 0.37 0.38 42468 
342 Williamstown 8220 -0.241 2008 4607 0.44 0.61 43763 
343 Wilmington 17651 0.01 2327 11276 0.21 -0.24 55185 
344 Winchendon 8805 -0.23 725 5416 0.13 -0.50 35828 
345 Winchester 20267 0.09 j 7781 14206 0.55 1.03 74891 
346 Windsor 770 -0.45 167 513 0.33 0.21 48828 
347 Winthrop 18127 0.03 2899 13343 0.22 -0.20 45677 
348 Woburn 35943 0.51 5822 24539 0.24 -0.12 50428 
349 Worcester 169759 4.18 22484 106572 0.21 -0.22 36261 
350 Worthington 1156 -0.44 262 763 0.34 0.27 41667 
351 Wrentham 9006 -0.22 1688 6082 0.28 0.03 51194 
352 Yarmouth 21174 0.11 3596 15931 0.23 -0.16 33282 
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1 Fam$/10 Fam$/100 Z FAM$ #P0V % POV ZPOV #PRVSCHL Sclagepo 
2 4888.9 488.89 0.11 616 0.045 -0.59 340 2485 
3 7056.4 705.64 1.86 403 0.023 -1.17 196 3210 
4 4054.2 405.42 -0.56 452 0.047 -0.52 160 1724 
5 3158.9 315.89 -1.28 830 0.088 0.55 81 1440 
6 4390.5 439.05 -0.29 1406 0.051 -0.41 253 4314 
7 4671.9 467.19 -0.06 18 0.043 -0.63 11 74 
8 4455.4 445.54 -0.24 918 0.061 -0.15 189 2590 
9 4013.1 401.31 -0.59 5867 0.167 2.62 170 2987 
10 7075.7 707.57 1.87 854 0.029 -0.99 903 5647 
11 5274.9 527.49 0.42 2057 0.046 -0.55 682 4904 
12 4535.9 453.59 -0.17 332 0.061 -0.16 89 1157 
13 4931 493.1 0.15 68 0.025 -1.10 34 596 
14 3589.3 358.93 -0.93 122 0.071 0.11 28 311 
15 5705.2 570.52 0.77 229 0.019 -1.26 64 1740 
16 3326.3 332.63 -1.15 1312 0.115 1.25 53 2179 
17 4324.8 432.48 -0.34 2425 0.063 -0.10 467 6245 
18 4599.7 459.97 -0.12 446 0.030 -0.98 190 2385 
19 4956.5 495.65 0.17 188 0.041 -0.68 76 702 
20 3293.9 329.39 -1.17 596 0.087 0.52 13 990 
21 4029.9 402.99 -0.58 2711 0.066 -0.02 342 6057 
22 4039.1 403.91 -0.57 256 0.056 -0.28 5 860 
23 3298.9 329.89 -1.17 144 0.097 0.80 8 294 
24 6453.7 645.37 1.37 204 0.016 -1.35 72 1846 
25 4400.4 440.04 -0.28 983 0.093 0.68 94 1914 
26 5068.1 506.81 0.26 508 0.034 -0.86 171 2579 
27 6104.6 610.46 1.09 883 0.036 -0.82 349 3275 
28 4592.9 459.29 -0.13 146 0.034 -0.86 97 887 
29 5256.1 525.61 0.41 68 0.030 -0.98 30 372 
30 3963.5 396.35 -0.63 158 0.077 0.27 59 403 
31 4804 480.4 0.04 2437 0.064 -0.08 582 5487 
32 5330.2 533.02 0.471 844 0.022 -1.17 399 6884 
33 4332.1 433.21 -0.34 449 0.0561 -0.29 57 1540 
34 4173.6 417.36 -0.46 18 0.015 -1.36 ~7t 240 
35 6721.5 672.15 1.59 46 0.015 -1.38 66 611 
36 3437.7 343.77 -1.06 102092 0.178 2.921 17231 73684 
37 3840.8 384.08 -0.73 1027 0.064 -0.08 89 2695 
38 6089.7 608.97 1.08 29 0.009 -1.53 6 564 
39 8350.9 835.09 2.90 95 0.015 -1.36 172 1276 
40 5662.2 566.22 0.74 130 0.037 -0.79 62 596 
41 5192 519.2 0.36 1344 0.040 -0.72 473 4812 
42 4001.6 400.16 -0.60 437 0.052 -0.40 72 1323 
43 5008 500.8 0.21 808 0.038 -0.76 182j 3285 
44 4170.8 417.08 -0.47 125 0.042 -0.67 32 610 
45 3854.4 385.44 -0.72 12396 0.134 1.75 [ 1133 16627 
46 3350.8 335.08 -1.13 212 0.071 0.12 27 549 
47 6179.9 617.99 1.15 4576 0.084 0.44 932 5922 
48 3881.6 388.16 -0.70 95 0.049 -0.47 20 352 
49 6032.3 603.23 1.03 726 0.031 -0.94 245 3700 
50 3999 399.9 -0.60 8794 0.092 0.65 1583 8909 
51 6247.1 624.71 1.21 435 0.023 -1.15 477 2883 
52 9075.5 907.55 3.48 59 0.014 -1.40 51 842 
53 4199.3 419.93 -0.44 533 0.050 -0.44 87 2333 
54 3236.6 323.66 -1.22 117 0.094 0.70 11 247 
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55 4687.1 468.71 -0.05 425 0.044 
-0.60 141 1958 
56 3696.1 369.61 -0.85 344 0.052 -0.39 31 766 
57 5936.8 593.68 0.96 819 0.025 -1.10 174 5456 
58 2903.9 290.39 -1.49 6715 0.234 4.39 1042 4802 
59 4240.6 424.06 -0.41 144 0.041 -0.67 42 672 
60 3762.5 376.25 -0.80 75 0.059 -0.22 8 251 
61 3759.6 375.96 -0.80 28 0.027 -1.06 9 227 
62 3556 355.6 -0.96 5455 0.096 0.77 1807 8774 
63 4062.5 406.25 -0.55 34 0.052 -0.39 2 108 
64 3845.4 384.54 -0.73 77 0.044 -0.60 4 316 
65 4013.9 401.39 -0.59 980 0.074 0.19 207 1775 
66 7431 743.1 2.16 153 0.022 -1.19 28 1232 
67 3494.3 349.43 -1.01 187 0.106 1.04 20 389 
68 8018.4 801.84 2.63 497 0.029 -1.00 284 2500 
69 4312.5 431.25 -0.35 68 0.044 -0.59 45 287 
70 3446.4 344.64 -1.05 75 0.096 0.75 0 164 
71 4529.8 452.98 -0.18 312 0.044 -0.62 206 1336 
72 5151.4 515.14 0.32 1077 0.045 -0.59 549 3646 
73 3975.5 397.55 -0.62 1436 0.053 -0.38 217 4544 
74 5255.4 525.54 0.41 1093 0.046 -0.55 595 3262 
75 4230.6 423.06 -0.42 129 0.026 -1.09 111 791 
76 3353.1 335.31 -1.12 1446 0.104 0.98 27 1801 
77 4439.7 443.97 -0.25 221 0.039 -0.73 31 1072 
78 4340.3 434.03 -0.33 278 0.051 -0.42 111 1116 
79 10279.5 1027.95 4.45 100 0.020 -1.23 188 872 
80 4850.6 485.06 0.08 830 0.032 -0.91 526 4493 
81 3869.5 386.95 -0.71 524 0.055 -0.32 189 1662 
82 6572 657.2 1.47 34 0.015 -1.36 47 433 
83 6857.5 685.75 1.70 259 0.019 -1.27 197 2984 
84 4745.8 474.58 0.00 425 0.038 -0.76 101 2309 
85 4166.7 416.67 -0.47 141 0.069 0.06 12 440 
86 4744.5 474.45 0.00 385' 0.029 -1.01 173 j 2225 
87 3606.7 360.67 -0.92 383 0.086 0.50 51 640 
88 3982.6 398.26 -0.62 766 0.049 -0.47 474 2527 
89 5679 567.9 0.75 738 0.037 -0.78 92 3492 
90 4380.3 438.03 -0.30 155 0.051 -0.43 15 575 
91 3836.5 383.65 -0.74 105 0.085 0.49 451 198 
92 3855.8 385.58 -0.72 75 0.055 -0.32 21 274 
93 5129.4 512.94 0.31 103 0.032 -0.93 67 504 
94 3739.7 373.97 -0.81 3399 0.095 0.74 749 4574 
95 3650.7 365.07 -0.89 1032 0.064 -0.08 228' 2554 
96 2897.2 289.72 -1.49 13017 0.140 1.93 1929 15545 
97 4065.5 406.55 -0.55 2350 0.084 0.45 96 4450 
98 3335.7 333.57 -1.14 5461 0.133 1.731 984 6605 
99 3227.9 322.79 -1.23 53 0.071 0.12 6 144 
100 5250.9 525.09 0.40 647 0.044 -0.60 57 2438 
101 5327 532.7 0.47 3663 0.056 -0.28 676 8492 
102 5462.8 546.28 0.57 509 0.023 -1.16 114 3745 
103 5022.9 502.29 0.22 353 0.041 -0.67 131 1883 
104 3543 354.3 -0.97 2092 0.104 0.97 2681 3025 
105 2750 275 -1.61 31 0.154 2.30 0 51 
106 5092.7 509.27 0.28 333 0.052 -0.39 44 1195 
107 4083.3 408.33 -0.54 60 0.038 -0.77 45 280 
108 3982.7 398.27 -0.62 2143 0.075 0.20 441 4255 
245 
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109 4117.2 411.72 -0.51 33 0.040 -0.72 0 132 
110 3500 350 -1.01 5 0.051 -0.42 0 9 
111 4740.2 474.02 -0.01 643 0.049 -0.47 79 2184 
112 4680.6 468.06 -0.06 174 0.031 -0.94 83 1002 
113 4460.5 446.05 -0.23 61 0.043 -0.62 19 284 
114 4024.4 402.44 -0.58 515 0.067 -0.01 295 1465 
115 3535.6 353.56 -0.98 2145 0.115 1.26 274 3032 
116 6000 600 1.01 286 0.038 -0.76 164 1440 
117 5259.3 525.93 0.41 119 0.023 -1.16 0 1038 
118 4481.7 448.17 -0.22 341 0.081 0.36 25 555 
119 4295.5 429.55 -0.37 247 0.038 -0.77 16 1216 
120 5510.1 551.01 0.61 288 0.040 -0.72 155 1283 
121 5078.2 507.82 0.26 148 0.031 -0.94 71 844 
122 4057.7 405.77 -0.56 36 0.057 -0.25 5 59 
123 5947.3 594.73 0.96 183 0.015 -1.36 214 2470 
124 5023.6 502.36 0.22 211 0.023 -1.15 130 1797 
125 3733.9 373.39 -0.82 209 0.088 0.54 16 440 
126 4748.1 474.81 0.00 373 0.030 -0.97 148 2281 
127 3503.6 350.36 -1.00 568 0.055 -0.31 57 1402 
128 4681.5 468.15 -0.05 132 0.041 -0.67 81 587 
129 4320.9 432.09 -0.35 4418 0.086 0.50 649 8018 
130 3281.3 328.13 -1.18 10 0.032 -0.93 11 47 
131 3201.9 320.19 -1.25 76 0.106 1.03 18 178 
132 6638.6 663.86 1.52 519 0.026 -1.07 589 3585 
133 3788 378.8 -0.77 62 0.032 -0.93 39 366 
134 4394.7 439.47 -0.29 669 0.061 -0.17 280 1779 
135 5553.1 555.31 0.65 271 0.019 -1.28 103 2698 
136 4036.9 403.69 -0.57 94 0.043 -0.63 22 457 
137 6271.2 627.12 1.23 83 0.006 -1.59 107 2662 
138 2936.6 293.66 -1.46 10880 0.249 4.79 1247 8439 
139 5111.7 511.17 0.29 165 0.029 -1.00 26 973 
140 6226.3 622.63 1.19 285 0.031 -0.95 88 1740 
141 4785.3 478.53 0.03 111 0.040 -0.72 32 612 
142 5169.8 516.98 0.34 619 0.036 -0.82 213 2828 
143 4273.4 427.34 -0.38 838 0.080 0.34 207 1731 
144 3649 364.9 -0.89 155 0.078 0.29 13 409 
145 5227.9 522.79 0.39 623 0.052 -0.38 112 1808 
146 4538.6 453.86 -0.17 452 0.050 -0.45 1761 1586 
147 5128.1 512.81 0.30 239 0.031 -0.96 80 1526 
148 4692.4 469.24 -0.05 306 0.046 -0.55 302 1114 
149 3980.5 398.05 -0.62 104 0.034 -0.86 42 584 
150 2639.8 263.98 -1.70 18946 0.270 5.34 2159 15339 
151 4236.3 423.63 -0.41 375 0.064 -0.08 209 1000 
152 4670 467 -0.06 400 0.039 -0.73 85 1901 
153 4422.5 442.25 -0.26 245 0.048 -0.49 “891 824 
154 4192.7 419.27 -0.45 2713 0.071 0.111 789 5929 
155 5068.6 506.86 0.26 128 0.072 0.12 34 312 
156 7641 764.1 2.33 747 0.026 -1.08 518 4670 
157 3535.7 353.57 -0.98 35 0.053 -0.37 3 147 
158 6253.1 625.31 1.21 87 0.011 -1.46 223 1500 
159 5530.5 553.05 0.63 263 0.037 -0.78 103 1214 
160 7012.9 701.29 1.82 336 0.022 -1.19 292 2937 
161 3513.8 351.38 -1.00 17900 0.173 2.79 2743 18250 
162 4091.4 409.14 -0.53 753 0.040 -0.71 277 3189 
246 
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163 4962.5 496.25 0.17 322 0.035 -0.83 144 1759 
164 3583 358.3 -0.94 12756 0.157 2.37 1631 13326 
165 6419.5 641.95 1.35 314 0.028 -1.03 158 1899 
166 4209.9 420.99 -0.43 4029 0.075 0.20 1229 6911 
167 6601.5 660.15 1.49 205 0.039 -0.74 195 760 
168 5378 537.8 0.51 615 0.037 -0.79 303 3053 
169 6502.4 650.24 1.41 663 0.033 ■ o
 
oo
 
<£>
 
578 2765 
170 5216.3 521.63 0.38 228 0.051 -0.43 383 880 
171 4731.1 473.11 -0.01 1763 0.055 -0.30 324 4584 
172 5552.4 555.24 0.65 783 0.036 -0.81 302 4030 
173 3458.9 345.89 -1.04 577 0.073 0.16 28 1246 
174 4600 460 -0.12 270 0.046 -0.55 28 1053 
175 5087.4 508.74 0.27 574 0.056 -0.30 93 1467 
176 7352.4 735.24 2.10 172 0.016 -1.33 106 1966 
177 4553.2 455.32 -0.16 3834 0.067 -0.01 1618 6844 
178 5985.9 598.59 1.00 297 0.030 -0.98 98 1890 
179 5386.6 538.66 0.51 1175 0.042 -0.66 305 4140 
180 6184.6 618.46 1.16 69 0.017 -1.31 8 749 
181 4627.6 462.76 -0.10 258 0.050 -0.45 80 941 
182 4490.1 449.01 -0.21 2842 0.071 0.11 1157 6749 
183 4141.5 414.15 -0.49 925 0.052 -0.40 160 3608 
184 3716.7 371.67 -0.83 32 0.082 0.39 0 93 
185 5203.6 520.36 0.37' 296 0.060 -0.18 94 779 
186 4527.6 452.76 -0.18 1119 0.044 -0.60 231 4231 
187 4513.1 451.31 -0.19 4771 0.039 -0.74 205 1865 
188 5477.3 547.73 0.59 179| 0.024 -1.14 169 1260 
189 4318.7 431.87 -0.35 108 0.048 -0.49 6 405 
190 6196.4 619.64 1.17 758 0.029 -0.99 876 3982 
191 3875 387.5 -0.70 16 0.139 1.90 0 20 
192 3960.3 396.03 -0.64 372 0.048 -0.50 60 1401 
193 3511.2 351.12 -1.00 902 0.108 1.09 58 1364 
194 3350 335 -1.13 88 0.109 1.11 36 119 
195 4812.5 481.25 0.05 10 0.013 -1.42 11 137 
196 4375 437.5 -0.30 3 0.022 -1.18 9 19 
197 5963.9 596.39 0.98 93 0.024 -1.12 59 458 
198 4920.9 492.09 0.14 340 0.057 -0.27 64 864 
199 5599.5 559.95 0.68 948 0.031 -0.95 221 4235 
200 6951.5 695.15 1.77 896 0.033 -0.91 757 4418 
201 3208.3 320.83 -1.24 4 0.021 -1.21 6 34 
202 2837.3 283.73 -1.54 16430 0.164 2.56! 1424 17460 
203 4565.5 456.55 -0.15 51 0.058 -0.24 14 188 
204 3256.2 325.62 -1.20 S4i 0.044 -0.62 89 255 
205 3916.7 391.67 -0.67 441 0.055 -0.32 14 136 
206 4771.1 477.11 0.021 177 0.031 -0.93 111 1051 
207 5301.2 530.12 0.44 922 0.057 -0.28 209 2332 
208 7007.1 700.71 1.82 3335 0.040 -0.70 1970 10804 
209 6913.7 691.37 1.74 102 0.011 -1.47 166 1596 
210 3089.4 308.94 -1.34 2250 0.134 1.76 73 2596 
211 6146.8 614.68 1.13 608 0.027 -1.06 439 3870 
212 4865.5 486.55 0.09 652 0.026 -1.08 443 4273 
213 3755.5 375.55 -0.80 211 0.045 -0.58 72 883 
214 5712.7 571.27 0.78 246 0.020 -1.22 125 1975 
215 3990.8 399.08 -0.61 2925 0.100 0.86 342 3751 
216 6219.4 621.94 1.18 331 0.028 -1.03 162 2220 
247 
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217 4196.9 419.69 -0.45 762 0.057 -0.26 350 2551 
218 3815.8 381.58 -0.75 146 0.051 -0.41 131 568 
219 4734.9 473.49 -0.01 718 0.050 -0.44 143 2471 
220 6540.3 654.03 1.44 150 0.016 -1.34 46 1732 
221 5039.4 503.94 0.23 1126 0.039 -0.73 432 3832 
222 3846.2 384.62 -0.73 193 0.069 0.05 0 375 
223 4370.2 437.02 -0.31 40 0.027 -1.06 7 338 
224 3115 311.5 -1.32 943 0.129 1.63 23 1465 
225 4453.4 445.34 -0.24 303 0.052 -0.40 54 692 
226 3375 337.5 -1.11 127 0.118 1.35 16 220 
227 4090.4 409.04 -0.53 563 0.045 -0.59 261 2538 
228 3632 363.2 -0.90 822 0.068 0.03 104 1977 
229 5438.6 543.86 0.56 10 0.002 -1.70 45 650 
230 4495.2 449.52 -0.20 2140 0.045 -0.57 1144 7093 
231 5313.3 531.33 0.45 41 0.030 -0.98 27 238 
232 5103.3 510.33 0.28 593 0.041 -0.69 163 2858 
233 4925.9 492.59 0.14 399 0.040 -0.72 98 2125 
234 3923.1 392.31 -0.67 63 0.081 0.37 13 183 
235 4585.5 458.55 -0.13 61 0.054 -0.34 8 179 
236 4006.9 400.69 -0.60 114 0.077 0.26 6 329 
237 3800.5 380.05 -0.76 4673 0.096 0.77 817 7711 
238 3258.9 325.89 -1.20 51 0.089 0.59 0 91 
239 4664.9 466.49 -0.07 338 0.049 -0.47 45 1051 
240 4521.2 452.12 -0.18 2534 0.056 -0.30 847 8902 
241 4671.5 467.15 -0.06 62 0.026 -1.08 43 526 
242 5514.3 551.43 0.62 59 0.019 -1.28 “751 684 
243 2939.2 293.92 -1.46 513 0.144 2.03 0 368 
244 4418.4 441.84 -0.27 5707 0.067 0.00 1809" 9304 
245 5071.8 507.18 0.26 1451 0.048 -0.49 407 4442 
246 4998.6 499.86 0.20 299 0.030 -0.97 91 2084 
247 6092.1 609.21 1.08 470 0.021 -1.21 127 3642 
248 4774.8 477.48 0.02 161 0.019 -1.27 187 1793 
249 3721.3 372.13 -0.83 4929 0.115 1.27 694 5386 
250 5072.6 507.26 0.26 31 0.018 -1.28 32 338 
251 4741.3 474.13 -0.01 119 0.030 -0.96 98 888 
252 4447.4 444.74 -0.24 1079 0.067 0.00 299 2870 
253 4816.8 481.68 0.05 372 0.050 -0.45 114 1067 
254 4454.5 445.45 -0.24 19 0.050 -0.44 7 69 
255 5267.7 526.77 0.42 65 0.015 -1.38 69 776 
256 3692.3 369.23 -0.85 72 0.063 -0.11 7 248 
257 4062.5 406.25 -0.55 72 0.045 -0.57 7 312 
258 4861.1 486.11 0.09 121 0.025 -1.12 74 963 
259 4077.7 407.77 -0.54 4324 0.114 1.22 674) 4610 
260 4006.2 400.62 -0.60 570 0.083 0.42 94 1210 
261 3718.8 371.88 -0.83 36 0.054 -0.34 io 98 
262 4815 481.5 0.05 729 0.047 -0.52 96 2999 
263 4866.9 486.69 0.09 995 0.039 -0.74 384 3679 
264 3906.3 390.63 -0.68 54 0.085 0.48 9 107 
265 5916.8 591.68 0.94 648 0.039 -0.75 205 2723 
266 5009.5 500.95 0.21 455 0.035 -0.85 219 2462 
267 6641.5 664.15 1.52 605 0.039 -0.74 340 2979 
268 3449.2 344.92 -1.05 283 0.097 0.80 83 568 
269 3934.8 393.48 -0.66 229 0.114 1.23 20 336 
270 10459.1 1045.91 4.60 46 0.012 -1.46 145 766 
248 
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271 4337.2 433.72 -0.33 272 0.044 -0.59 103 1103 
272 5320.8 532.08 0.46 902 0.037 -0.78 634 3821 
273 4200 420 -0.44 147 0.094 0.72 11 314 
274 4287.8 428.78 -0.37 611 0.035 -0.85 120 2721 
275 3853.2 385.32 -0.72 8492 0.111 1.17 1608 7809 
276 4595.7 459.57 -0.12 645 0.039 -0.75 156 2160 
277 4824.6 482.46 0.06 139 0.031 -0.95 140 872 
278 7098.9 709.89 1.89 84 0.013 -1.43 141 1200 
279 3430.5 343.05 -1.06 2020 0.113 1.22 215 3108 
280 4496.8 449.68 -0.20 343 0.045 -0.59 62 1575 
281 4130.9 413.09 -0.50 876 0.075 0.22 163 2223 
282 3082.4 308.24 -1.34 30241 0.193 3.31 4492 29052 
283 5333.9 533.39 0.47 299 0.046 -0.55 182 1384 
284 4602.3 460.23 -0.12 363 0.151 2.20 185 376 
285 5127.1 512.71 0.30 1104 0.050 -0.45 435 3199 
286 4749.2 474.92 0.00 1261 0.047 -0.52 237 4239 
287 7228.7 722.87 2.00 86 0.016 -1.34 104 1007 
288 4750 475 0.00 440 0.057 -0.27 . 86 1508 
289 8403.6 840.36 2.94 219 0.015 -1.36 242 2867 
290 3328.9 332.89 -1.14 560 0.165 2.57 0 412 
291 4921.4 492.14 0.14 168 0.025 -1.12 99 1418 
292 6018.2 601.82 1.02 521 0.038 -0.76 208 1965 
293 4316.2 431.62 -0.35 750 0.049 -0.48 303 2780 
294 3853.4 385.34 -0.72 4060 0.081 0.38 737 8397 
295 3807.4 380.74 -0.76 284 0.044 -0.60 87 1234 
296 5678.6 567.86 0.75 1026 0.038 -0.77 409 4648 
297 4027.4 402.74 -0.58 220 0.071 0.09 70 546 
298 4218.8 421.88 -0.43 13 0.045 -0.58 5 43 
299 7190.8 719.08 1.97 104 0.018 -1.29 211 1038 
300 5062.9 506.29 0.25 256 0.030 -0.97 ^3" 2106 
301 3375 337.5 -1.11 96 0.061 -0.16 4 206 
302 5235.8 523.58 0.39 603 0.070 0.07 114 1629 
303 4729.2 472.92 -0.02 22 0.060 -0.19 131 68 
304 5178.1 517.81 0.35 ~88 0.019 -1.27 “751 871 
305 4555 455.5 -0.16 609 0.058 -0.22 213 1879 
306 5181.5 518.15 0.35 1025 0.041 -0.68 1291 3708 
307 3691.2 369.12 -0.85 1 52 0.097 0.79 19 359 
308 5718.7 571.87 0.78 494 0.024 -1.12 408 3377 
309 4573 457.3 -0.14 3288 0.057 -0.27 691 6119 
310 3537.6 353.76 -0.98 1133 0.116 1.28 160 1756 
311 3490.7 349.07 -1.01 1657 0.086 0.50 155 3237 
312 3468.1 346.81 -1.03 481 0.108 1.09 21 830 
313 3343.8 334.38 -1.13 51 0.069 0.05 0 116 
314 4486.1 448.61 -0.21 16 0.026 -1.08 0 110 
315 4946.7 494.67 0.16 1846 0.055 -0.30 543 3085 
316 7978.2 797.82 2.60 201 0.017 -1.32 119 2083 
317 3713.5 371.35 -0.83 1468 0.091 0.62 324 2461 
318 9003 900.3 3.43 643 0.024 -1.13 “9491 3891 
319 2845.2 284.52 -1.53 318 0.128 1.59 0 298 
320 3187.5 318.75 -1.26 95 0.106 1.02 32 212 
321 5966.9 596.69 0.98 120 0.028 -1.01 25 500 
322 4858.6 485.86 0.09 195 0.029 -0.99 77 900 
323 4786.3 478.63 0.03 326 0.051 -0.42 64 1106 
324 4134.8 413.48 -0.50 112 0.032 -0.93 12 630 
249 
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325 6038.1 603.81 1.04 72 0.021 -1.21 34 682 
326 3990.8 399.08 -0.61 2261 0.082 0.40 691 4052 
327 3743.7 374.37 -0.81 90 0.061 -0.17 24 254 
328 3942.3 394.23 -0.65 131 0.077 0.26 12 308 
329 5456.6 545.66 0.57 466 0.033 -0.90 135 2086 
330 4014.4 401.44 -0.59 2878 0.075 0.21 585 6201 
331 6304.7 630.47 1.25 183 0.011 -1.47 121 3291 
332 4754.3 475.43 0.00 24 0.018 -1.29 30 266 
333 5198.6 519.86 0.36 274 0.044 -0.60 15 1275 
334 10875.1 1087.51 4.93 342 0.034 -0.88 195 1508 
335 4225 422.5 -0.42 596 0.043 -0.63 294 2416 
336 6731.7 673.17 1.60 284 0.023 -1.17 210 1938 
337 4833.1 483.31 0.07 2201 0.041 -0.69 905 7499 
338 4567 456.7 -0.15 66 0.048 -0.50 131 219 
339 4587.1 458.71 -0.13 753 0.057 -0.27 135 2660 
340 5573.1 557.31 0.66 437 0.035 -0.85 155 2331 
341 4246.8 424.68 -0.40 72 0.029 -1.01 43 441 
342 4376.3 437.63 -0.30 369 0.045 -0.58 89 967 
343 5518.5 551.85 0.62 425 0.024 -1.13 193 3111 
344 3582.8 358.28 -0.94 790 0.090 0.60 122 1801 
345 7489.1 748.91 2.21 526 0.026 -1.08 260 3205 
346 4882.8 488.28 0.11 14 0.018 -1.28 24 148 
347 4567.7 456.77 -0.15 1012 0.056 -0.29 165 2039 
348 5042.8 504.28 0.24 1822 0.051 -0.43 487 5182 
349 3626.1 362.61 -0.90 24228 0.143 1.99 2738 25593 
350 4166.7 416.67 -0.47 68 0.059 -0.22 3 256 
351 5119.4 511.94 0.30 399 0.044 -0.60 771 1587 
352 3328.2 332.82 -1.14 1994 0.094 0.72 151 2560 
250 
Q R S T U V W X 
1 %PRVSCHL ZPRVSCHL #NONENG %NONENG ZNONENG #SPAR %SPAR ZSPAR 
2 0.137 0.10 93 0.037 -0.38 3534 0.256 0.01 
3 0.061 -0.51 324 0.101 0.36 4131 0.231 -0.43 
4 0.093 -0.25 225 0.131 0.70 2560 0.268 0.24 
5 0.056 -0.55 40 0.028 -0.49 2391 0.253 -0.03 
6 0.059 -0.531 451 0.034 -0.42 6117 0.224 -0.57 
7 0.149 0.20 “o1 0.000 -0.81 103 0.246 -0.17 
8 0.073 -0.41 43 0.017 -0.62 3740 0.249 -0.10 
9 0.057 -0.541 667 0.223 1.78 9693 0.275 0.37 
10 0.160 0.29 357 0.063 -0.08 7760 0.266 0.20 
11 0.139 0.12 584 0.119 0.57 8227 0.184 -1.28 
12 0.077 -0.38 40 0.035 -0.41 1618 0.298 0.78 
13 0.057 -0.54 22 0.037 -0.38 718 0.264 0.17 
14 0.090 -0.27 2 0.006 -0.74 463 0.270 0.27 
15 0.037 -0.70 68 0.039 -0.36 2099 0.174 -1.47 
16 0.024 -0.80 ^3? 0.017 -0.62 3582 0.313 1.05 
17 0.075 -0.40 781 0.125 0.64 9918 0.258 0.06 
18 0.080 -0.36 174 0.073 0.03 3194 0.213 -0.77 
19 0.108 -0.13 33 0.047 -0.27 998 0.219 -0.65 
20 0.013 -0.89 51 0.052 -0.21 1650 0.240 -0.27 
21 0.056 -0.54 329 0.054 -0.18 9439 0.230 -0.45 
22 0.006 -0.95 35 0.041 -0.34 1155 0.254 -0.02 
23 0.0271 -0.78 0 0.000 -0.81 446 0.301 0.84 
24 0.039 -0.69 168 0.091 0.24 2288 0.176 -1.44 
25 0.0491 -0.60 56 0.029 -0.47 30471 0.288 0.60 
26 0.066 -0.47 155 0.060 -0.12 3412 0.229 -0.47 
27 0.107 -0.14 461 0.141 0.821 4967 0.201 -0.98 
28 0.109 -0.121 95 0.107 0.43 1224 0.289 0.62 
29 0.081 -0.35 20 0.054 -0.19 489 0.213 -0.76 
30 0.146 0.18 2 0.005 -0.76 623 0.304 0.89 
31 0.106 -0.14 3021 0.055 -0.17 8808 0.231 -0.44 
32 0.058 -0.53 35? 0.051 " -0.221 8478 0.225 -0.54 
33 0.037 -0.70 100 0.065 -0.06 2145 0.267 0.22 
34 0.004 -0.97 0 0.000 -0.81 2571 0.216 -0.70 
35 0.108 -0.13 0 0.000 -0.81 722 0.230 -0.45 
36 0.234 0.89 23460 0.318 2.89 216471 0.377 2.22 
37 0.033 -0.73 50 0.019 -0.60 3860 0.240 -0.27 
38 0.011 -0.91 51 0.090 0.24 648 0.194 -1.11 
39 0.135 0.09 28 0.022 -0.56 1570 0.251 -0.08 
40 0.104 -0.16 34 0.057 -0.15 821 0.233 -0.39 
41 0.098 -0.21 335 0.070 0.00 6963 0.206 -0.89 
42 0.054 -0.56 25 0.019 -0.59 1856 0.220 -0.64 
43 0.055 -0.55 179 0.054 -0.18 4453 0.210 -0.83 
44 0.052 -0.58 33 0.054 -0.18 799 0.266 0.20 
45 0.068 -0.45 3413 0.205 1.57 33571 0.362 1.94 
46 0.049 -0.60 13 0.024 -0.54 801 0.270 0.27 
47 0.157 0.27 1843 0.311 2.80 13274 0.243 -0.23 
48 0.057 -0.54 7 0.020 -0.58 473 0.245 -0.17 
49 0.066 -0.47 295 0.080 0.11 4965 0.213 -0.76 
50 0.178 0.43 2984 0.335 3.08 22271 0.232 -0.41 
51 0.165 0.33 114 0.040 -0.35 3908 0.211 -0.80 
52 0.061 -0.51 64 0.076 0.07 1014 0.234 -0.38 
53 0.037 -0.70 78 0.033 -0.43" 3030 0.286 0.57 
54 0.045 -0.64 13 0.053 -0.20 388 0.311 1.01 
251 
Q R S T U V W X 
55 0.072 -0.42 16 0.008 -0.72) 2539 0.265 0.18 
56 0.040 -0.67 0 0.000 -0.81 1140 0.173 -1.49 
57 0.032 -0.74 442 0.081 0.13 6889 0.213 -0.77 
58 0.217 0.75 2584 0.538 5.44 15149 0.528 4.96 
59 0.063 -0.50 23 0.034 -0.42 880 0.253 -0.04 
60 0.032 -0.74 3 0.012 -0.67 336 0.263 0.14 
61 0.040 -0.68 0 0.000 -0.81 262 0.250 -0.09 
62 0.206 0.66 1025 0.117 0.54 17063 0.301 0.84 
63 0.019 -0.85 2 0.019 -0.60 145 0.223 -0.59 
64 0.013 -0.90 8 0.025 -0.52 404 0.231 -0.43 
65 0.117 -0.06 213 0.120 0.58 3175 0.240 -0.27 
66 0.023 -0.82 66 0.054 -0.19 1477 0.209 -0.84 
67 0.051 -0.59 10 0.026 -0.52 607 0.345 1.64 
68 0.114 -0.08 118 0.047 -0.27 3398 0.199 -1.02 
69 0.157 0.26 2 0.007 -0.73 402 0.263 0.14 
70 0.000 -1.00 6 0.037 -0.39 245 0.312 1.03 
71 0.154 0.24 49 0.037 -0.39 1903 0.266 0.20 
72 0.151 0.21 105 0.029 -0.48 5377 0.222 -0.59 
73 0.048 -0.61 843 0.186 1.34 7039 0.258 0.06 
74 0.182 0.471 301 0.092 0.26 5251 0.221 -0.62 
75 0.140 0.13 34 0.043 -0.31 1064 0.212 -0.78 
76 0.015 -0.88 33 0.018 -0.60 3307 0.239 -0.30 
77 0.029 -0.77 42 0.039 -0.36 1365 0.242 -0.23 
78 0.099 -0.20 85 0.076 0.07 1590 0.292 0.68 
79 0.216 0.74 42 0.048 -0.25 1202 0.245 -0.19 
80 0.117 -0.06 329 0.073 0.04 6177 0.241 -0.25 
81 0.114 -0.08 144 0.087 0.19 2519 0.264 0.16 
82 0.109 -0.12 10 0.023 -0.55 523 0.234 -0.39 
83 0.066 -0.47 77 0.026 -0.51 351 51 0.253 -0.04 
84 0.044 -0.65 63 0.027 -0.50 2897 0.261 0.11 
85 0.027 -0.78 3 0.007 -0.73 595' 0.293 0.69 
86 0.078 -0.37 146 0.066 -0.05 2928 0.219 -0.65 
87 0.080 -0.36 44 0.069 -0.01 1118 0.251 -0.08 
88 0.188 0.51 219 0.087 0.19 3986 0.257 0.03 
89 0.026 -0.79 132 0.038 -0.37 4452 0.225 -0.55 
90 0.026 -0.79 0 0.000 -0.81 744 0.243 -0.22 
91 0.227 0.83 5 0.025 -0.52 355 0.289 0.61 
92 0.007 -0.94 18 0.066 -0.051 368 0.268 0.24 
93 0.133 0.07 56 0.111 0.48 729 0.224 -0.57 
94 0.164 0.32 577 0.126 0.65 93001 0.261 0.10 
95 0.089 -0.28 169 0.066 -0.04 3983 0.247 -0.15 
96 0.124 0.00 5613 0.361 3.38 36106 0.389 2.45 
97 0.022 -0.83 214 0.048 -0.25 7110 0.254 -0.01 
98 0.149 0.20 1357 0.205 1.58 14409 0.350 1.72 
99 0.042 -0.66 11 0.076 0.071 214 0.288 0.60 
100 0.023 -0.81 55 0.023 -0.55 3196 0.218 -0.67 
101 0.080 -0.36 1521 0.179 1.27 14351 0.221 -0.62 
102 0.030 -0.75 112 0.030 -0.47 4478 0.203 -0.95 
103 0.070 -0.44 41 0.022 -0.56 2407 0.282 0.50 
104 0.089 -0.29 142 0.047 -0.27 5528 0.275 0.36 
105 0.000 -1.00 7 0.137 0.78 90 0.450 3.55 
106 0.037 -0.70 0 0.000 -0.81 1571 0.246 -0.16 
107 0.161 0.30 6 0.021 -0.56 391 0.247 -0.15 
108 0.104 -0.16 369 0.087 0.19 7208 0.251 -0.07 
252 
Q R S T U V W X 
109 0.000 -1.00 7 0.053 -0.20 170 0.205 -0.91 
110 0.000 -1.00 6 0.667 6.94 19 0.190 -1.18 
111 0.036 -0.71 116 0.053 -0.20 3021 0.232 -0.42 
112 0.083 -0.33 13 0.013 -0.66 1271 0.228 -0.48 
113 0.067 -0.46 0 0.000 -0.81 363 0.259 0.07 
114 0.201 0.62 107 0.073 0.04 2383 0.308 0.97 
115 0.090 -0.27 114 0.038 -0.38 5566 0.298 0.79 
116 0.114 -0.08 48 0.033 -0.43 1937 0.258 0.05 
117 0.000 -1.00 59 0.057 -0.15 1214 0.233 -0.40 
118 0.045 -0.64 28 0.050 -0.23 949 0.224 -0.56 
119 0.013 -0.89 8 0.007 -0.74 1485 0.228 -0.50 
120 0.121 -0.03 33 0.026 -0.51 1758 0.242 -0.24 
121 0.084 -0.32 48 0.057 -0.15 1110 0.236 -0.35 
122 0.085 -0.32 6 0.102 0.37 106 0.168 -1.58 
123 0.087 -0.30 24 0.010 -0.70 2889 0.243 -0.23 
124 0.072 -0.42 85 0.047 -0.26 2222 0.246 -0.16 
125 0.036 -0.71 15 0.034 -0.42 680 0.285 0.55 
126 0.065 -0.48 181 0.079 0.11 2982 0.242 -0.24 
127 0.041 -0.67 46 0.033 -0.43 2072 0.202 -0.97 
128 0.138 0.11 39 0.066 -0.04 839 0.263 0.15 
129 0.081 -0.35 769 0.096 0.30 13854 0.269 0.26 
130 0.234 0.89 0 0.000 -0.81 68 0.215 -0.72 
131 0.101 -0.18 2 0.011 -0.68 275 0.384 2.35 
132 0.164 0.32 114 0.032 -0.44 4806 0.242 -0.23 
133 0.107 -0.14 3 0.008 -0.72 469 0.239 -0.28 
134 0.157 0.271 199 0.112 0.49 2927 0.265 0.18 
135 0.038 -0.69 180 0.067 -0.04 3250 0.222 -0.60 
136 0.048 -0.61 19 0.042 -0.33 591 0.270 0.28 
137 0.040 -0.68 140 0.053 -0.20 2990 0.231 -0.43 
138 0.148 0.19 4246 0.503 5.04 24817 0.568 5.69 
139 0.027 -0.78 54 0.055 -0.17 1216 0.215 -0.73 
140 0.051 0.59 53 0.030 -0.46 2165 0.236 -0.35 
141 0.052 -0.58 12 0.020 -0.59 766^ 0.274 0.34 
142 0.075 -0.39 551 0.195 1.45 4210 0.244 -0.19 
143 0.120 -0.04 154 0.089 0.22 2931 0.280 0.45 
144 0.032 -0.74 10 0.024 -0.53 587 0.295 0.73 
145 0.062 -0.50 39 0.022 -0.56 2581 0.217 -0.68 
146 0.111 -0.11 38 0.024 -0.541 2252 0.249 -0.11 
147 0.052 -0.58 39 0.026 -0.52 1883 0.242 -0.24 
148 0.271 1.19 58 0.052 -0.21 1781 0.267 0.22 
149 0.072 -0.42 0 0.000 -0.81 729 0.240 -0.27 
150 0.141 0.14 9679 0.631 6.52 46129 0.657 7.31 
151 0.209 0.69 24 0.024 -0.531 1609 0.275 0.36 
152 0.045 -0.64 37 0.019 -0.59 2422 0.238 -0.32 
153 0.108 -0.13 48 0.058 -0.14 1206 0.238 -0.31 
154 0.133 0.07 1021 0.172 1.19 10452 0.274 0.35 
155 0.109 -0.12 14 0.045 -0.29 488 0.273 0.34 
156 0.111 -0.11 772 0.165 1.11 6706 0.231 -0.43 
157 0.020 -0.84 10 0.068 -0.02 194 0.293 0.69 
158 0.149 0.20 104 0.069 -0.011 1913 0.250 -0.10 
159 0.085 -0.32 35 0.029 -0.48 1614 0.229 -0.47 
160 0.099 -0.20 255 0.087 0.20 38191 0.247 -0.15 
161 0.150 0.21 7291 0.400 3.831 46187 0.447 3.48 
162 0.087 -0.30 880 0.276 2.39 50981 0.271 0.29 
253 
Q R S T U V W X 
163 0.082 -0.34 61 0.035 -0.41 2285 0.251 -0.08 
164 0.122 -0.01 3450 0.259 2.20 31166 0.384 2.34 
165 0.083 -0.33 101 0.053 -0.20 2471 0.219 -0.65 
166 0.178 0.43 982 0.142 0.84 13152 0.244 -0.20 
167 0.257 1.07 18 0.024 -0.54 1179 0.223 -0.58 
168 0.099 -0.201 165 0.054 -0.19 4135 0.250 -0.10 
169 0.209 0.69 209 0.076 0.06 4215 0.211 -0.80 
170 0.435 2.51 72 0.082 0.14 1566 0.348 1.69 
171 0.071 -0.43 430 0.094 0.28 7100 0.223 -0.58 
172 0.075 -0.40 168 0.042 -0.33 5282 0.245 -0.18 
173 0.022 -0.82 54 0.043 -0.31 1904 0.242 -0.24 
174 0.027 -0.79' 15 0.014 -0.65 1365 0.233 -0.39 
175 0.063 -0.49 77 0.052 -0.20 2210 0.214 -0.74 
176 0.054 -0.57 91 0.046 -0.28 2333 0.222 -0.61 
177 0.236 0.91 834 0.122 0.60 13131 0.229 -0.48 
178 0.052 -0.58 68 0.036 -0.40 2352 0.237 -0.33 
179 0.074 -0.41 106 0.026 -0.52 5725 0.203 -0.94 
180 0.011 -0.91 14 0.019 -0.60 838 0.209 -0.84 
181 0.085 -0.31 9 0.010 -0.70 1287 0.249 -0.11 
182 0.171 0.38 877 0.130 0.70 11626 0.291 0.65 
183 0.044 -0.64 77 0.021 -0.57 4769 0.267 0.22 
184 0.000 -1.00 3 0.032 -0.44 127 0.325 1.28 
185 0.121 -0.03 48 0.062 -0.10 1217 0.247 -0.14 
186 0.055 -0.56 662 0.156 1.01 6242 0.246 -0.16 
187 0.110 -0.11 49 0.026 -0.51 2595 0.212 -0.78 
188 0.134 0.08 38 0.030 -0.46 1645 0.216 -0.71 
189 0.015 -0.88 19 0.047 -0.27 5371 0.240 -0.27 
190 0.220 0.77 288 0.072 0.03 5904 0.230 -0.46 
191 0.000 -1.00 0 0.000 -0.81 37 0.322 1.22 
192 0.043 -0.65 32 0.023 -0.55 1864 0.240 -0.28 
193 0.043 -0.66 0 0.000 -0.81 2325 0.280 0.45 
194 0.303 1.44 3 0.025 -0.521 249 0.309 0.99 
195 0.080 -0.35 2 0.015 -0.64 158 0.209 -0.84 
196 0.474 2.82 0 0.000 -0.81 33 0.245 -0.17 
197 0.129 0.04 26 0.057 -0.1 5 ] 635 0.166 -1.62 
198 0.074 -0.40 43 0.050 -0.24 131 O' 0.218 -0.67 
199 0.052 -0.58 289 0.068 -0.02 5692 0.187 -1.24 
200 0.171 0.38 428 0.097 0.31 64991 0.236 -0.35 
201 0.176 0.42 0 0.000 -0.81 43 0.226 -0.53 
202 0.082 -0.34 6792 0.389 3.71 42108 0.421 3.03 
203 0.074 -0.40 2 0.011 -0.69 254 0.289 0.62 
204 0.349 1.81 13 0.051 -0.22 413 0.333 1.41 
205 0.103 -0.17 2 0.015 -0.641 196 0.244 -0.20 
206 0.106 -0.15 56 0.053 -0.19 1394 0.248 -0.13 
207 0.090 -0.28 183 0.078 0.10 “36461 0.223 -0.57 
208 0.182 0.47 1830 0.169 1.16 17939 0.217 -0.69 
209 0.104 -0.16 30 0.019 -0.60 1892' 0.204 -0.92 
210 0.028 -0.77 63 0.024 -0.53 4983 0.297 0.76 
211 0.113 -0.09 309 0.080 0.11 52251 0.229 -0.47 
212 0.104 -0.16 233 0.055 -0.18 5600 0.224 -0.57 
213 0.082 -0.34 41 0.046 -0.27 1206 0.256 0.02 
214 0.063 -0.49 34 0.017 -0.61 2378 0.198 -1.03 
215 0.091 -0.26 455 0.121 0.60 7474 0.255 0.00 
216 0.073 -0.41 177 0.080 0.111 2889 0.242 -0.23 
254 
Q R S T U V W X 
217 0.137 0.11 84 0.033 -0.43 3747 0.280 0.46 
218 0.231 0.86 12 0.021 -0.57 858 0.302 0.86 
219 0.058 -0.53 59 0.024 -0.54 3390 0.238 -0.32 
220 0.027 -0.79 38 0.022 -0.56 1964 0.212 -0.79 
221 0.113 -0.09 329 0.086 0.18 5718 0.199 -1.01 
222 0.000 -1.00 0 0.000 -0.81 567 0.202 
-0.96 
223 0.021 -0.83 3 0.009 -0.71 386 0.257 0.03 
224 0.016 -0.87 47 0.032 -0.44 2479 0.339 1.53 
225 0.078 -0.37 0 0.000 -0.81 1048 0.180 -1.37 
226 0.073 -0.41 2 0.009 -0.71 366 0.341 1.57 
227 0.103 -0.171 81 0.032 -0.44 3442 0.273 0.34 
228 0.053 -0.58 127 0.064 -0.07 3030 0.251 -0.07 
229 0.069 -0.44 51 0.078 0.10 754 0.186 -1.25 
230 0.161 0.30 1275 0.180 1.28 11652 0.248 -0.13 
231 0.113 -0.09 9 0.038 -0.37 314 0.229 -0.48 
232 0.057 -0.54 96 0.034 -0.42 3709 0.255 0.00 
233 0.046 -0.63 61 0.029 -0.48 2682 0.266 0.19 
234 0.071 
-0.43 2 0.011 -0.69 261 0.335 1.46 
235 0.045 -0.64 10 0.056 -0.16 257 0.227 -0.50 
236 0.018 -0.85 10 0.030 -0.46 458 0.309 0.98 
237 0.106 -0.15 399 0.052 -0.21 13601 0.280 0.45 
238 0.000 -1.00 3 0.033 -0.43 1451 0.253 -0.03 
239 0.043 -0.65 32 0.030 -0.46 1465 0.213 -0.76 
240 0.095 -0.23 360 0.040 -0.34 12643 0.277 0.40 
241 0.082 -0.341 10 0.019 -0.59 6401 0.268 0.24 
242 0.110 -0.12 17 0.025 -0.52 834 0.261 0.12 
243 0.000 -1.00 44 0.120 0.58 926 0.260 0.09 
244 0.194l 0.57 1206 0.130 0.69 18027 0.212 -0.78 
245 0.092 -0.26 799 0.180 1.28 7098 0.236 -0.35 
246 0.044 -0.65 160 0.077 0.08 2632 0.267 0.21 
247 0.035 -0.721 1741 0.048 -0.26! 4411 0.196 -1.08 
248 0.104 -0.16 471 0.026 -0.51 2187 0.253 -0.04 
249 0.129 0.04 1062 0.197 1.48 12073 0.282 0.49 
250 0.095 -0.24 5 0.015 -0.64 405' 0.241 -0.25 
251 0.110 -0.11 52 0.059 -0.13 1156 0.295 0.72 
252 0.104 -0.16 105 0.037 -0.391 4353 0.270 0.27 
253 0.107 -0.14 57 0.053 -0.19 1610 0.215 -0.73 
254 0.101 -0.18 0.043 -0.31 98 0.258 0.05 
255 0.089 -0.28 8 0.010 -0.69 916 0.206 -0.89 
256 0.028 -0.77 11 0.044 -0.30 337 0.294 0.71 
257 0.022 -0.82 7 0.022 -0.55 3971 0.249 -0.11 
258 0.077 -0.38 25l 0.026 -0.51 1182 0.239 -0.28 
259 0.146 0.18 560 0.121 0.601 10170 0.267 0.22 
260 0.078 -0.37 36 0.030 -0.47 1910 0.278 0.41 
261 0.102 -0.18 8 0.082 0.14 152 0.227 -0.50 
262 0.032 -0.74 74 0.025 -0.53 3897 0.252 -0.06 
263 0.104 -0.16 158 0.043 -0.31 5215 0.204 -0.92 
264 0.084 -0.32 2 0.019 -0.60 1721 0.272 0.31 
265 0.075 -0.39 125 0.046 -0.28 3700 0.220 -0.63 
266 0.089 -0.28 120 0.049 -0.25 3255 0.250 -0.10 
267 0.114 -0.08 337 0.113 0.50 4260 0.275 0.36 
268 0.146 0.18 16 0.028 -0.49 951 0.327 1.31 
269 0.060 -0.52 12 0.036 -0.40 598 0.297 0.77 
270 0.189 0.53 35 0.046 -0.28 991 0.249 -0.12 
255 
Q R S T U V W X 
271 0.093 -0.25 80 0.073 0.03 1557 0.255 -0.01 
272 0.166 0.34 215 0.056 -0.16 5572 0.231 -0.44 
273 0.035 -0.72 13 0.041 -0.33 485 0.311 1.01 
274 0.044 -0.641 440 0.162 1.07 3891 0.220 -0.63 
275 0.206 0.66 2592 0.332 3.05 20503 0.269 0.26 
276 0.072 -0.42 127 0.059 -0.13 3087 0.185 -1.27 
277 0.161 0.29 6 0.007 -0.73 1157 0.258 0.06 
278 0.118 -0.05 45 0.038 -0.38 1469 0.222 -0.61 
279 0.069 -0.44 765 0.246 2.05 6109 0.343 1.60 
280 0.039 -0.68 40 0.025 -0.52 2019 0.263 0.15 
281 0.073 -0.41 67 0.030 -0.46 3329 0.286 0.56 
282 0.155 0.25 9168 0.316 2.86 72957 0.465 3.81 
283 0.132 0.061 53 0.038 -0.37 1918 0.296 0.74 
284 0.492 2.97 24 0.064 -0.07 954 0.396 2.57 
285 0.136 0.10 228 0.071 0.01 4966 0.224 -0.57 
286 0.056 -0.55 819 0.193 1.43 6555 0.245 -0.19 
287 0.1031 -0.17 54 0.054 -0.19 1250 0.235 -0.37 
288 0.057 -0.541 63 0.042 -0.33 2096 0.270 0.27 
289 0.084 -0.32 146 0.051 -0.22 3472 0.242 -0.24 
290 0.000 -1.00 45 0.109 0.46 1019 0.300 0.81 
291 0.0701 -0.44 53 0.037 -0.38 1737 0.254 -0.01 
292 0.106 -0.15 201 0.102 0.38 2894 0.212 -0.78 
293 0.1091 -0.12 248 0.089 0.22 4081 0.265 0.18 
294 0.088 -0.29 1876 0.223 1.78 15070 0.302 0.86 
295 0.071 -0.431 43 0.035 -0.41 1647 0.256 0.02 
296 0.088 -0.29 337 0.073 0.03 6419 0.235 -0.36 
297 0.128 0.03 17 0.031 -0.45 853 0.274 0.34 
298 0.116 -0.06 0 0.000 -0.81 61 0.209 -0.83 
299 0.203 0.64 68 0.066 -0.05 1421 0.247 -0.15 
300 0.016 -0.87 55 0.026 -0.511 2448 0.288 0.60 
301 0.019 -0.84 16 0.078 0.09 321 0.204 -0.93 
302 0.0701 -0.44 20 0.012 -0.67 2366 0.274 0.34 
303 0.191 0.541 2 0.029 -0.47 106 0.286 0.57 
304 0.0861 -0.31 42 0.048 -0.251 10751 0.230 -0.46 
305 0.113 -0.09 24 0.013 -0.67 2725 0.262 0.12 
306 0.035 -0.72 142 0.038 -0.37 5003 0.202 -0.97 
307 0.0531 -0.57 7 0.019 -0.59 537 0.343 1.60 
308 0.121 -0.03 81 0.024 -0.54 4359 0.216 -0.72 
309 0.113 -0.09 1170 0.191 1.41 11268 0.195 -1.10 
310 0.091 -0.27 54 0.031 -0.461 31041 0.316 1.12 
311 0.048 -0.61 71 0.022 -0.56 5120 0.266 0.20 
312 0.025 -0.80 34 0.041 -0.34 1366 0.308 0.96 
313 0.000 -1.00 0 0.000 -0.81 166 0.224 -0.55 
314 0.000 -1.00 0 0.000 -0.81 124 0.202 -0.97 
315 0.176 0.42 620 0.201 1.52 6094 0.183 -1.31 
316 0.057 -0.54 129 0.062 -0.09’ 2530 0.213 -0.76 
317 0.132 0.06 191 0.078 0.09 4445 0.274 0.35 
318 0.244 0.97 238 0.061 -0.10 5721 0.215 -0.73 
319 0.000 -1.00 19 0.064 -0.07 636 0.255 0.00 
320 0.151 0.22 15 0.071 0.01 355 0.395 2.55 
321 0.050 -0.60 9 0.018 -0.60 652 0.155 -1.82 
322 0.086 -0.31 15 0.017 -0.62 1186 0.179 -1.38 
323 0.058 -0.53 27 0.024 -0.53 1522 0.238 -0.30 
324 0.019 -0.85 13 0.021 -0.57 765 0.217 -0.70 
256 
Q R S T U V W X 
325 0.050 -0.60 21 0.031 -0.46 807 0.236 -0.35 
326 0.171 0.38 344 0.085 0.17 7349 0.267 0.22 
327 0.094 -0.24 11 0.043 -0.31 379 0.255 0.01 
328 0.039 -0.69 3 0.010 -0.70 454 0.266 0.20 
329 0.065 -0.48 248 0.119 0.57 2934 0.208 -0.86 
330 0.094 -0.241 627 0.101 0.36 10291 0.268 0.24 
331 0.037 -0.70 116 0.035 -0.40 3709 0.226 -0.52 
332 0.113 -0.09 6 0.023 -0.55 325 0.245 -0.19 
333 0.012 -0.91 26 0.020 -0.58 1589 0.257 0.03 
334 0.129 0.04 144 0.095 0.30 2188 0.215 -0.74 
335 0.122 -0.02 311 0.129 0.68 3617 0.261 0.11 
336 0.108 -0.13 136 0.070 0.00 2567 0.204 -0.92 
337 0.121 -0.03 387 0.052 -0.21 10991 0.203 -0.94 
338 0.059 -0.52 6 0.027 -0.50 303 0.220 -0.63 
339 0.051 -0.591 33 0.012 -0.67 3580 0.270 0.28 
340 0.066 -0.46 135 0.058 -0.14 3057 0.242 -0.24 
341 0.098 -0.21 58 0.132 0.72 613 0.244 -0.21 
342 0.092 -0.26 37 0.038 -0.37 1461 0.178 -1.40 
343 0.062 -0.50 197 0.063 -0.08 3924 0.222 -0.59 
344 0.068 -0.45 97 0.054 -0.19 2810 0.319 1.17 
345 0.081 -0.35 318 0.099 0.34 4308 0.213 -0.77 
346 0.162 0.31 8 0.054 -0.19 1931 0.251 -0.07 
347 0.081 -0.35 176 0.086 0.19 3391 0.187 -1.23 
348 0.094 -0.241 399 0.077 0.08 7889 0.219 -0.65 
349 0.107 -0.14 6130 0.240 1.97 58691 0.346 1.65 
350 0.012 -0.91 17 0.066 -0.04 343 0.297 0.76 
351 0.049 -0.61 62 0.039 -0.36 2124 0.236 -0.35 
352 0.059 -0.52 149 0.058 -0.14 4854 0.229 -0.47 
257 
Y Z AA AB AC AD AE AF AG AH 
1 94PPE ZPPE 4Read 4Math 4Science 4Soc Sci 4AVg 8Read 8Math l8Science 
2 4718 -0.61 1320 1390 1390 1360 1365 1350 1290 1250 
3 5657 0.38 1400 1400 1430 1400 1408 1430 1430 1400 
4 4192 -1.16 1320 1310 1340 1280 1313 1400 1420 1380 
5 5282 -0.02 1200 1250 1320 1220 1248 1410 1320 1410 
6 4729 -0.60 1370 1320 1420 1220 1333 1310 1300 1320 
7 5879 0.61 1240 1290 1310 1320 1290 1480 1390 1380 
8 4174 -1.18 1270 1260 1320 1260 1278 1460 1370 1420 
9 6069 0.81 1240 1240 1270 1220 1243 1240 1310 1250 
10 5418 0.13 1390 1380 1420 1360 1388 1520 1470 1500 
11 6833 1.61 1420 1360 1400 1410 1398 1370 1380 1340 
12 4350 -0.99 1370 1290 1380 1360 1350 1320 1320 1270 
13 4412 -0.93 1360 1330 1410 1360 1365 1450 1400 1400 
14 5800 0.53 1370 1330 1390 1350 1360 1290 1270 1300 
15 5505 0.22 1310 1320 1310 1300 1310 1550 1410 1430 
16 4104 -1.25 1260 1260 1270 1240 1258 1330 1280 1260 
17 4251 -1.10 1400 1400 1450 1440 1423 1420 1360 1350 
18 5274 -0.02 1460 1490 1500 1440 1473 1490 1420 1420 
19 6455 1.22 1360 1350 1400 1320 1358 1350 1270 1320 
20 6859 1.64 1360 1230 1460 1300 1338 1240 1220 1170 
21 4901 -0.42 1380 1350 1380 1350 1365 1440 1380 1410 
22 4690 -0.64 1390 1290 1410 1340 1358 1330 1340 1320 
23 5302 0.011 1420 1380 1420 1410 1408 1440 1360 1420 
24 7637 2.46 1430 1390 1370 1380 1393 1420 1440 1370 
25 4031 -1.33 1270 1300 1340 1310 1305 1390 1380 1430 
26 4882 -0.44 1350 1310 1360 1350 1343 1360 1370 1380 
27 6351 1.11 1460 1430 1470 1430 1448 1510 1490 1560 
28 2572 -2.86 1400 1350 1390 1400 1385 1440 1300 1390 
29 6945 1.73 1440 1460 1500 1420 1455 1530 1440 1470 
30 5045 -0.26 1320 1330 1300 1330 1320 1420 1320 1320 
31 5052 -0.26 1390 1360 1390 1370 1378 1440 1380 1380 
32 4935 -0.38 1330 1320 1330 1320 1325 1490 1370 1420 
33 4169 -1.18 1450 1410 1500 1430 1448 1380 1320 1320 
34 5325 0.03 1310 1340 1340 1290' 1320 1340 1260 1250 
35 5553 0.27 1360 1340 1400 1380 1370 1470 1420 1420 
36 6764 1.54 1190 1180 1190 1190 1188 1260 1200 1180 
37 4707 -0.62 1340 1310 1350 1300 1325 1320 1320 1340 
38 5390 0.10 1540 1480 1560 1450 1508 1430 1430 1400 
39 4730 -0.60 1460 1430 1450 1460 1450 1400 1360 1350 
40 6966 1.75 1440 1460 1500 1420 1455 1530 1440 1470 
41 5467 0.18 1460 1370 1440 1420 1423 1490 1410 1410 
42 4885 -0.43 1440 1420 1460 1450 1443 1400 1310 1390 
43 4123 -1.23 1350 1330 1340 1330 1338 1420 1370 1380 
44 4811 -0.51 1370 1370 1380 1370 1373 1440 1390 1430 
45 4820 -0.50 1220 1200 1230 1230 1220 1240 1200 1200 
46 4656 -0.67 1370 1370 1380 1370 1373 1440 1390 1430 
47 7479 2.29 1430 1450 1410 1390 1420 1470 1410 1430 
48 5810 0.54 1370 1330 1390 1350 1360 1290 1270 1300 
49 6229 0.98 1400 1400 1360 1410 1393 1440 1380 1440 
50 9453 4.37 1220 1240 1250 1230 1235 1290 1240 1260 
51 5959 0.70 1430 1350 1410 1410 1400 1430 1360 1430 
52 7101 1.89 1330 1330 1380 1300 1335 1440 1510 1500 
53 4431 -0.91 1320 1310 1340 1340 1328 1390 1350 1330 
54 5702 0.43 1370 1330 1390 1350 1360 1290 1270 1300 
258 
Y Z AA AB AC AD AE AF AG AH 
55 4175 -1.18 1380 1360 1400 1370 1378 1330 1300 1350 
56 7585 2.40 1380 1280 1290 1300 1313 1410 1350 1380 
57 5051 -0.26 1390 1380 1390 1390 1388 1420 1390 1370 
58 5300 0.00 1150 1150 1170 1190 1165 1260 1270 1220 
59 5115 -0.19 1200 1250 1320 1250 1255 1410 1320 1410 
60 5324 0.03 1310 1340 1340 1290 1320 1340 1260 1250 
61 5326 0.03 1350 1330 1360 1340 1345 1390 1350 1390 
62 5178 -0.13 1270 1240 1290 1250 1263 1360 1270 1290 
63 8200 3.05 1290 1370 1410 1340 1353 1410 1390 1380 
64 4689 -0.64 1340 1320 1300 1290 1313 1470 1390 1510 
65 4762 -0.56 1280 1330 1340 1320 1318 1490 1310 1400 
66 5693 0.42 1380 1350 13801 1350 1365 1450 1370 1380 
67 5923 0.66 1370 1330 1390 1350 1360 1290 1270 1300 
68 8041 2.88 1420 1430 1450 1390 1423 1550 1500 1490 
69 4214 -1.14 1420 1420 1450 1420 1428 1370 1370 1400 
70 5383 0.09 1420 1380 1420 1420 1410 1440 1360 1420 
71 5276 -0.02 1420 1380 1420 1410 1408 1440 1360 1420 
72 6081 0.82 1390 1380 1420 1400 1398 1450 1410 1460 
73 4464 -0.88 1350 1280 1350 1320 1325 1310 1280 1300 
74 6315 1.07 1430 1440 1440 1400 1428 1480 1400 1400 
75 5024 -0.29 1420 1420 1450 1420 1428 1370 1370 1400 
76 4947 -0.37 1350 1340 1380 1360 1358 1450 1360 1420 
77 5065 -0.24 1360 1350 1360 1350 1355 1440 1430 1400 
78 4408 -0.93 1480 1340 1470 1460 1438 1460 1350 1330 
79 7848 2.68 1410 1430 1460 1390 1423 1570 1480 1530 
80 4504 -0.83 1400 1360 1410 1410 1395 1280 1280 1290 
81 4069 -1.29 1380 1360 1400 1370 1378 1330 1300 1350 
82 4755 -0.57 1430 1370 1440 1370 1403 1440 1340 1410 
83 5679 0.40 1360 1380 1340 1380 1365 1380 1330 1330 
84 4390 -0.95 1350 1310 1310 1290 1315 1340 1260 1250 
85 4637 -0.69 1340 1280 1370 1350 1335 1370 1290 1330 
86 4277 -1.07 1600 1580 1520 1540 1560 1380 1360 1360 
87 5508 0.22 1430 1400 1450 14201 1425 1400 1310 1390 
88 4569 -0.76 1250 1270 1270 1270 1265 1310 1270 1230 
89 4415 -0.93 1350 1340 1390 1340 1355 1380 1320 1320 
90 7443 2.25 1290 1370 1410 1340 1353 1410 1390 1380 
91 5880 0.61 1240 1290 1310 13201 1290 1480 1390 1380 
92 6330 1.09 1300 1290 1320 1280 1298 1460 1330 1370 
93 4941 -0.37 1250 1220 1280 1270 1255 1420 1380 1330 
94 4397 -0.95 1480 1490 1500 1470 1485 1390 1280 1330 
95 4899 -0.42 1350 1290 1330 1390 1340 1380 1320 1290 
96 4870 -0.45 1280 1270 1310 1310 1293 1280 1230 1230 
97 4644 -0.69 1410 1380 1400 1390 1395 1330 1310 1320 
98 5085 -0.22 1270 1240 1250 1250 1253 1310 1210 1260 
99 5005 -0.31 1270 1300 1330 1280 1295 1230 1240 1200 
100 5141 -0.16 1380 1280 1380 1340 1345 1360 1320 1290 
101 6313 1.07 1420 1410 1440 1430 1425 1380 1330 1320 
102 4171 -1.18 1480 1440 1480 1460 1465 1450 1400 1420 
103 4486 -0.85 1280 1290 1310 1300 1295 1330 1290 1320 
104 3996 -1.37 1370 1290 1300 1320 1320 1340 1280 1310 
105 8393 3.25 1290 1370 1410 1340 1353 1410 1390 1380 
106 5178 -0.13 1400 1410 1390 1300 1375 1450 1360 1420 
107 4562 -0.77 1300 1290 1320 1280 1298 1460 1330 1370 
108 5224 -0.08 1300 1310 1310 1320 1310 1360 1300 1300 
259 
Y Z AA AB AC AD AE AF AG AH 
109 5282 -0.02 1370 1310 1390 1310 1345 1390 1350 1390 
110 5378 0.08 1365 1346 1377 1354 1361 1348 1358 1333 
111 4664 -0.66 1370 1340 1400 1330 1360 1370 1390 1370 
112 4504 -0.83 1270 1340 1340 1270 1305 1370 1280 1330 
113 4242 -1.11 1520 1360 1530 1330 1435 1480 1400 1490 
114 5302 0.01 1330 1300 1310 1320 1315 1380 1330 1320 
115 4883 -0.43 1290 1250 1310 1280 1283 1240! 1260 1220 
116 4805 -0.52 1430 1370 1440 1370 1403 1440 1340 1410 
117 5031 -0.28 1430 1370 1430 1390 1405 1460 1430 1420 
118 4858 -0.46 1220 1310 1310 1270 1278 1370 1330 1360 
119 4928 -0.39 1410 1390 1450 1380 1408 1420 1380 1400 
120 5487 0.20 1420 1390 1430 1360 1400 1510 1410 1430 
121 5141 -0.16 1440 1370 1460 1360 1408 1390 1350 1350 
122 5650 0.37 1420 1360 1420 1360 1390 1348 1358 1333 
123 4834 -0.49 1430 1390 1450 1420 1423 1430 1440 1370 
124 4851 -0.47 1310 1320 1370 1330 1333 1350 1340 1290 
125 4617 -0.71 1390 1290 1410 1340 1358 1330 1340 1320 
126 6379 1.14 1450 1380 1470 1420 1430 1480 1480 1440 
127 5743 0.47 1340 1280 1320 1300 1310 1370 1320 1310 
128 4938 -0.38 1410 1400 1410 1390 1403 1280 1300 1260 
129 4591 -0.74 1260 1240 1280 1250 1258 1300 1260 1260 
130 5783 0.51 1370 1330 1390 1350 1360 1290 1270 1300 
131 4502 -0.84 1370 1330 1390 1350 1360 1290 1270 1300 
132 5485 0.20 1470 1400 1410 1420 1425 1400 1390 1430 
133 5258 -0.04 1420 1380 1420 1410 1408 1440 1360 1420 
134 5006 -0.31 1340 1340 1320 1400 1350 1200 1200 1160 
135 4852 -0.47 1420 1400 1420 1400 1410 1450 1410 1400 
136 4436 -0.90 1370 1370 1380 1370 1373 1440 1390 1430 
137 4760 -0.56 1420 1300 1340 1400 1365 1420 1370 1360 
138 5435 0.14 1140 1160 1180 11801 1165 1180 1150 1110 
139 4911 -0.41 1330 1330 1350 1390 1350 1440 1350 1390 
140 5073 -0.24 1380 1390 1390 1360 1380 1470 1470 1410 
141 4756 -0.57 1390 1290 1410 1340 1358 1330 1340 1320 
142 5835 0.57 1360 1350 1410 1320 1360 1270 1310 1230 
143 4903 -0.41 1400 1400 1460 1390 1413 1390 1330 1320 
144 5324 0.03 1310 1340 1340 1290 1320 1340 1260 1250 
145 5430 0.14 1360 1320 1360 1340 1345 1440 1390 1350 
146 4885 -0.43 1410 1390 1450 1380 1408 1420 1380 1400 
147 4506 -0.83 1280 1290 1310 1300 1295 1330 1290 1320 
148 5474 0.19 1360 1340 1400 1380 1370 1470 1420 1420 
149 4343 -1.00 1360 1300 1340 1380 1345 1290 1300 1320 
150 4940 -0.38 1270 1270 1280 1290 1278 1260 1200 1180 
151 5040 -0.27 1350 1330 1370 1330 1345 1390 1350 1340 
152 4324 -1.02 1410 1330 1400 1400 1385 1490 1450 1470 
153 7505 2.32 1320 1350 1350 1400 1355 1490 1390 1440 
154 4299 -1.05 1320 1290 1290 1290 1298 1280 1280 1280 
155 5323 0.03 1240 1240 1270 1220 1243 1240 1310 1250 
156 6913 1.70 1410 1410 1440 1380 1410 1420 1420 1400 
157 5054 -0.26 1320 1330 1300 1330 1320 1420 1320 1320 
158 9296 4.20 1400 1430 1450 1440 1430 1500 1390 1450 
159 5331 0.04 1390 1370 1370 1380 1378 1400 1390 1340 
160 5767 0.49 1430 1350 1410 1400 1398 1490 1450 1480 
161 5023 -0.29 1180 1190 1200 1200 1193 1250 1200 1170 
162 4632 -0.70 1290 1320 1320 1290 1305 1390 1290 1320" 
260 
Y Z AA AB AC AD AE AF AG AH 
163 4318 -1.03 1350 1340 1400 1320 1353 1430 1360 1420 
164 4739 -0.59 1250 1230 1240 1240 1240 1280 1210 1240 
165 5780 0.51 1430 1390 1420 1450 1423 1540 1410 1420 
166 5112 -0.19 1330 1310 1310 1340 1323 1340 1300 1320 
167 6811 1.59 1410 1390 1410 1390 1400 1430 1360 1380 
168 4810 -0.51 1310 1320 1310 1330 1318 1340 1280 1300 
169 5610 0.33 
o
 
<\j
 1370 1380 1400 1393 1470 1420 1350 
170 5710 0.43 1390 1340 1360 1360 1363 1360 1330 1340 
171 5803 0.53 1350 1330 1350 1340 1343 1330 1300 1310 
172 4302 -1.05 1390 1420 1400 1380 1398 1320 1270 1270 
173 4746 -0.58 1290 1330 1320 1310 1313 1410 1340 1320 
174 5416 0.13 1390 1340 1360 1360 1363 1360 1330 1340 
175 6068 0.81 1300 1290 1300 1290 1295 1480 1350 1420 
176 4846 -0.47 1430 1350 1400 1400 1395 1510 1450 1460 
177 6137 0.88 1320 1310 1320 1360 1328 1330 1280 1300 
178 4657 -0.67 1370 1360 1370 1360 1365 1560 1540 1550 
179 5422 0.13 1440 1400 1450 1430 1430 1370 1340 1300 
180 4863 -0.46 1440 1450 1460 1390 1435 1540 1450 1500 
181 5146 -0.16 1430 1370 1430 1390 1405 1460 1430 1420 
182 4908 -0.41 1380 1410 1440 1390 1405 1440 1400 1410 
183 3959 -1.41 1350 1320 1340 1330 1335 1390 1360 1390 
184 5324 0.03 1310 1340 1340 1290 1320 1340 1260 1250 
185 5057 -0.25 1430 1430 1410 1420 1423 1410 1370 1410 
186 4673 -0.66 1290 1290 1320 1300 1300 1420 1350 1390 
187 5025 -0.29 1360 1260 1350 1310 1320 1350 1310 1320 
188 5074 -0.23 1280 1250 1360 1300 1298 1420 1400 1340 
189 4179 -1.17 1450 1410 1500 1430 1448 1380 1320 1320 
190 4905 -0.41 1430 1400 1430 1420 1420 1410 1330 1360 
191 4911 -0.41 1270 1300 1330 1280 1295 1230 1240 1200 
192 4472 -0.87 1360 1300 1360 1300 1330 1460 1330 1400 
193 4671 -0.66 1300 1290 1320 1280 1298 1460 1330 1370 
194 5882 0.61 1240 1290 1310 1320 1290 1480 1390 1380 
195 5324 0.03 1310 1340 1340 1290 1320 1340 1260 1250 
196 5338 0.04 1240 1290 1320 1320 1293 1480 1390 1380 
197 4280 -1.07 1400 1470 1400 1400 1418 1420 1350 1350 
198 8110 2.95 1420 1470 1410 1460 1440 1520 1420 1490 
199 6618 1.39 1450 1430 1480 1410 1443 1510 1470 1470 
200 6435 1.20 1450 1450 1470 1440 1453 1510 1460 1440 
201 5765 0.49 1360 1300 1340 1310 1328 1290 1300 1320 
202 5004 -0.31 1310 1330 1320 1300 1315 1260 1230 1210 
203 5011 -0.30 1390 1290 1410 1340 1358 1330 1340 1320 
204 5879 0.61 1240 1290 1320 1320 1293 
— 
1480 1390 1380 
205 5475 0.19 1410 1420 1410 1290 1383 1290 1270 1280 
206 4957 -0.36 1340 1310 1340 1310 1325 1400 1320 1370 
207 5577 0.29 1400 1390 1390 1390 1393 1460 1380 1390 
208 6920 1.70 1450 1450 1440 1420 1440 1420 1430 1370 
209 4423 -0.92 1310 1300 1320 1280 1303 1410 1380 1380 
210 5068 -0.24 1270 1300 1330 1280 1295 1230 1240 1200 
211 4938 -0.38 1330 1350 1360 1350 1348 1350 1330 _ 1320 
212 4271 -1.08 1370 1320 1380 1400 1368 1360 1320 1310 
213 3975 -1.39 1320 1360 1370 1330 1345 1440 1440 1380 
214 4927 -0.39 1430 1450 1540 1460 1470 1510 1490 1560 
215 5806 0.53 1370 1350 1350 1330 1350 1310 1260 1240 
216 5094 -0.21 1440 1450 1450 1440 1445 1470 1420 1450 
261 
Y Z AA AB AC AD AE AF AG AH 
217 4309 -1.04 1270 1290 1340 1320 1305 1420 1320 1380 
218 5011 -0.30 1320 1330 1300 1330 1320 1420 1320 1320 
219 4394 -0.95 1350 1340 1330 1300 1330 1420 1390 1380 
220 6296 1.05 1400 1350 1390 1370 1378 1440 1400 1410 
221 5893 0.63 1440 1400 1400 1420 1415 1500 1440 1560 
222 7702 2.53 1290 1370 1410 1340 1353 1410 1390 1380 
223 4641 -0.69 1390 1290 1410 1340 1358 1330 1340 1320 
224 5103 -0.20 1380 1350 1450 1400 1395 1250 1250 1270 
225 5822 0.55 1440 1420 1460 1450 1443 1400 1310 1390 
226 5843 0.57 1330 1300 1310 1320 1315 1380 1330 1320 
227 4456 -0.88 1500 1570 1470 1450 1498 1450 1320 1410 
228 4029 -1.33 1270 1280 1330 1290 1293 1290 1270 1270 
229 4892 -0.43 1420 1400 1420 1330 1393 1450 1410 1400 
230 5117 -0.19 1330 1320 1350 1330 1333 1350 1330 1290 
231 5569 0.29 1240 1240 1270 1220 1243 1240 1310 1250 
232 4928 -0.39 1410 1390 1450 1380 1408 1420 1380 1400 
233 4423 -0.92 1360 1330 1410 1360 1365 1450 1400 1400 
234 5330 0.03 1420 1380 1420 1410 1408 1440 1360 1420 
235 5206 -0.10 1350 1330 1360 1340 1345 1250 1250 1270 
236 4365 -0.98 1260 1270 1300 1300 1283 1310 1290 1280 
237 5103 -0.20 1390 1380 1390 1380 1385 1410 1360 1360 
238 5770 0.50 1370 1330 1390 1410 1375 1290 1270 1300 
239 4651 -0.68 1400 1400 1440 1410 1413 1410 1380 1380 
240 4998 -0.31 1390 1350 1390 1380 1378 1390 1320 1360 
241 5010 -0.30 1410 1390 1450 1380 1408 1420 1380 1400 
242 4801 -0.52 1420 1400 1420 1400 1410 1450 1410 1400 
243 9309 4.21 1370 1380 1480 1370 1400 1600 1390 1460 
244 5613 0.331 1310 1290 1320 1320 1310 1410 1340 1310 
245 4961 -0.35 1310 1320 1360 1320 1328 1280 1250 1230 
246 4510 -0.83 1350 1330 1340 1330 1338 1420 1370 1380 
247 4847 -0.47 1380 1360 1400 1380 1380 1510 1440 1490 
248 5057 -0.25 1360 1350 1360 1350 1355 1440 1430 1400 
249 4712 -0.61 1340 1350 1330 1350 1343 1350 1270 1270 
250 4934 -0.38 1360 1300 1340 13601 1340 1380 1320 1340 
251 5634 0.35 1390 1340 1360 1360 1363 1360 1330 1340 
252 4442 -0.90 1360 1290 1380 13601 1348 1390 1330 1350 
253 4922 -0.39 1390 1390 1340 1380 1375 1390 1350 1400 
254 5378 0.08 1370 1330 1390 1350 1360 1290 1270 1300 
255 4706 -0.62 1340 1310 1340 1310 1325 1400 1320 1370 
256 4353 -0.99 1260 1260 1270 1240 1258 1330 1280 1260 
257 5323 0.03 1310 1340 1340 1290 1320 1340 1260 1250 
258 4786 -0.54 1420 1400 1420 T4001 1410 1450 1410 1400 
259 5640 0.36 1340 1310 1320 1340 1328 1340 1280 1260 
260 5331 0.04 1340 1310 1340 1310 1325 1400 1320 1370 
261 5843 0.57 1330 1300 1310 1320 1315 1380 1330 1320 
262 4715 -0.61 1400 1330 1420 1390 1385 1440 1360 1380 
263 6406 1.16 1290 1350 1380 1300 1330 1330 1280 1300 
264 5060 -0.25 1200 1250 1320 1220 1248 1410 1320 1410 
265 5178 -0.13 1420 1350 1390 1370 1383 1480 1460 1390 
266 4897 -0.42 1360 1280 1360 1340 1335 1360 1290 1340 
267 5113 -0.19 1440 1400 1490 1400 1433 1460 1420 1420 
268 5880 0.61 1240 1290 1310 1300 1285 1480 1390 1380 
269 5749 0.47 1370 1330 1390 1350 1360 1290 1270 1300 
270 7009 1.80 1410 1430 1460 1390 1423 1570 1480 1530 
262 
Y Z AA AB AC AD AE AF AG AH 
271 4707 -0.62 1300 1370 1440 1300 1353 1520 1510 1450 
272 4826 -0.49 1490 1450 1480 1430 1463 1510 1450 1460 
273 5122 -0.18 1240 1240 1270 1220 1243 1240 1310 1250 
274 5757 0.481 1410 1380 1420 1410 1405 1450 1320 1370 
275 6096 0.84 1310 1260 1310 1250 1283 1350 1270 1310 
276 4393 -0.95 1380 1360 1350 1310 1350 1370 1340 1340 
277 4698 -0.63 1360 1310 1290 1330 1323 1410 1380 1390 
278 5821 0.55 1440 1450 1450 1440 1445 1470 1420 1450 
279 4748 -0.58 1370 1260 1310 1340 1320 1400 1340 1360 
280 5281 -0.02 1340 1300 1370 1350 1340 1320 1360 1330 
281 4839 -0.48 1340 1280 1370 1350 1335 1370 1290 1330 
282 5217 -0.08 1260 1250 1280 1270 1265 1240 1200 1190 
283 4684 -0.64 1420 1400 1420 1400 1410 1450 1410 1400 
284 5302 0.01 1330 1300 1310 1320 1315 1380 1330 1320 
285 5368 0.071 1400 1390 1400 1420 1403 1430 1340 1340 
286 4996 -0.32 1400 1340 1400 1400 1385 1330 1320 1270 
287 6020 0.76 1360 1340 1400 1380 1370 1470 1420 1420 
288 4906 -0.41 1370 1370 1380 1370 1373 1440 1390 1430 
289 6506 1.27 1490 1450 1490 1460 1473 1470 1440 1390 
290 4717 -0.61 1420 1420 1450 1420 1428 1370 1370 1400 
291 4110 -1.25 1430 1400 1460 1410 1425 1440 1360 1420 
292 5664 0.39 1290 1240 1290 1240 1265 1420 1350 1350 
293 5064 -0.24 1330 1300 1320 1290 1310 1410 1370 1360 
294 5341 0.05 1310 1320 1340 1310 1320 1390 1310 1340 
295 4315 -1.03 1260 1270 1300 1300 1283 1310 1290 1280 
296 5557 0.27 1440 1390 1450 1440 1430 1400 1360 1370 
297 7526 2.34 1290 1370 1410 1340 1353 1410 1390 1380 
298 5281 -0.02 1340 1300 1370 1350 1340 1320 1360 1330 
299 5194 -0.11 1460 1400 1450 1450 1440 1400 1360 1350 
300 4366 -0.98 1360 1330 1410 1360 1365 1450 1400 1400 
301 7081 1.871 1460 1360 1480 1470 1443 1400 1310 1390 
302 4210 -1.14 1370 1350 1350 1370 1360 1430 1370 1500 
303 6504 1.27 1350 1330 1370 1330 1345 1390 1350 1340 
304 4922 -0.39 1440 1450 1460 1390 1435 1540 1450 1500 
305 4074 -1.28 1390 1390 1420 1430 1408 1490 1340 1380 
306 5724 0.45 1380 1350 1390 1380 1375 1490 1410 1380 
307 4358 -0.99 1370 1370 1380 1370 1373 1440 1390 1430 
308 4817 -0.50 1400 1360 1390 1370 1380 1480 1380 1400 
309 6827 1.61 1370 1350 1380 1370 1368 1410 1340 1330 
310 5055 -0.25 1200 1230 1280 1300 1253 1100 1160 1130 
311 4537 -0.80 1400 1340 1390 1380 1378 1410 1310 1390 
312 4729 -0.60 1340 1250 1330 1330 1313 1330 1340 1260 
313 5029 -0.28 1320 1330 1300 1330 1320 1420 1320 1320 
314 5266 -0.03 1420 1380 1420 1410 1408 1440 1360 1420 
315 6780 1.56 1370 1300 1390 1370 1358 1370 1340 1300 
316 7043 1.83 1390 1410 1410 1310 1380 1410 1390 1360 
317 5120 -0.19 1360 1300 1330 1280 1318 1280 1230 1250 
318 7440 2.25 1510 1440 1480 1420 1463 1530 1460 1490 
319 5871 0.60 1440 1420 1460 1450 1443 1400 1310 1390 
320 5191 -0.11 1410 1420 1410 1290 1383 1290 1270 1280 
321 5506 0.22 1420 1390 1430 1360 1400 1510 1410 1430 
3?? 5037 -0.27 1400 1390 1450 1400 1410 1420 1420 1420 
323 5312 0.02 1350 1340 1360 1340 1348 1460 1350 1400 
324 4729 -0.60 1340 1250 1330 1330 1313 1330 1340 1260 
263 
Y Z AA AB AC AD AE AF AG AH 
325 4978 -0.34 1430 1370 1430 1390 1405 1460 1430 1420 
326 4477 -0.86 1310 1270 1320 1340 1310 1400 1300 1370 
327 5303 0.01 1330 1300 1310 1320 1315 1380 1330 1320 
328 7358 2.16 1290 1370 1410 1340 1353 1410 1390 1380 
329 5953 0.69 1430 1400 1430 1410 1418 1520 1460 1460 
330 4280 -1.07 1290 1270 1310 1270 1285 1330 1300 1310 
331 4720 -0.61 1430 1440 1470 1420 1440 1470 1470 1420 
332 4720 -0.61 1360 1310 1290 1330 1323 1410 1380 1390 
333 4365 -0.98 1370 1290 1380 1360 1350 1320 1320 1270 
334 8896 3.78 1470 1450 1400 1420 1435 1600 1520 1570 
335 4767 -0.56 1390 1340 1350 1330 1353 1390 1350 1340 
336 8038 2.88 1480 1430 1500 1430 1460 1510 1450 1490 
337 5160 -0.14 1370 1370 1350 1380 1368 1370 1340 1320 
338 5083 -0.22 1420 1420 1450 1420 1428 1370 1370 1400 
339 4769 -0.55 1310 1320 1370 1330 1333 1350 1340 1290 
340 4772 -0.55 1440 1370 1460 1360 1408 1390 1350 1350 
341 5377 0.08 1360 1310 1290 1330 1323 1410 1380 1390 
342 5853 0.58 1360 1350 1380 1330 1355 1290 1300 1320 
343 5358 0.06 1440 1370 1380 1390 1395 1440 1370 1360 
344 4088 -1.27 1220 1240 1260 1210 1233 1270 1240 1190 
345 6211 0.96 1420 1430 1440 1420 1428 1420 1440 1450 
346 5247 -0.05 1420 1380 1420 1410 1408 1440 1360 1420 
347 5051 -0.26 1370 1370 1350 1360 1363 1450 1340 1400 
348 5626 0.35 1520 1480 1520 1510 1508 1490 1410 1480 
349 5210 -0.09 1430 1440 1440 1430 1435 1370 1330 1340 
350 5323 0.03 1310 1340 1340 1290 1320 1340 1260 1250 
351 4613 -0.72 1380 1410 1410 1400 1400 1410 1380 1380 
352 4922 -0.39 1350 1340 1380 1360 1358 1450 1360 1420 
264 
Al AJ AK AL AM AN AO AP AQ AR 
1 8SocSci 8AVG 10Read 10Math 10Science 10SocSci 10AVG Z4Read Z4Math Z4Science 
2 1280 1293 1220 1280 1290 1280 1268 -0.62 0.73 0.17 
3 1420 1420 1420 1450 1450 1390 1428 0.54 0.89 0.80 
4 1300 1375 1210 1210 1220 1220 1215 -0.62 -0.56 -0.61 
5 1330 1368 1360 1350 1340 1290 1335 -2.36 -1.53 -0.92 
6 1270 1300 1330 1340 1360 1360 1348 0.10 -0.40 0.64 
7 1330 1395 1430 1380 1400 1360 1393 -1.78 -0.89 -1.08 
8 1350 1400 1400 1380 1350 1370 1375 -1.35 -1.37 -0.92 
9 1230 1258 1400 1410 1430 1390 1408 -1.78 -1.69 -1.70 
10 1480 1493 1390 1400 1400 1350 1385 0.39 0.56 0.64 
11 1330 1355 1260 1330 1290 1280 1290 0.83 0.24 0.33 
12 1280 1298 1350 1350 1390 1350 1360 0.10 -0.89 0.02 
13 1370 1405 1390 1360 1410 1360 1380 -0.04 -0.24 0.48 
14 1260 1280 1320 1330 1340 1310 1325 0.10 -0.24 0.17 
15 1400 1448 1420 1390 1420 1440 1418 -0.77 -0.40 -1.08 
16 1240 1278 1250 1260 1270 1260 1260 -1.49 -1.37 -1.70 
17 1330 1365 1380 1360 1360 1340 1360 0.54 0.89 1.11 
18 1420 1438 1350 1360 1290 1340 1335 1.41 2.34 1.89 
19 1170 1278 1300 1340 1310 1350 1325 -0.04 0.08 0.33 
20 1170 1200 1230 1290 1280 1230 1258 -0.04 -1.85 1.27 
21 1350 1395 1300 1330 1360 1320 1328 0.25 0.08 0.02 
22 1250 1310 1300 1310 1320 1310 1310 0.39 -0.89 0.48 
23 1350 1393 1370 1320 1400 1360 1363 0.83 0.56 0.64 
24 1410 1410 1440 1460 1410 1390 1425 0.97 0.73 -0.14 
25 1360 1390 1400 1420 1410 1390) 1405 -1.35 -0.73 -0.61 
26 1360 1368 1310 1300 1350 1280 1310 -0.19 -0.56 -0.30 
27 1480 1510 1460 1450 1430 1440 1445 1.41 1.37 1.42 
28 1320 1363 1360 1320 1330 1340 1338 0.54 0.08 0.17 
29 1390 1458 1460 1350 1400 1440 1413 1.12 1.85 1.89 
30 1260 1330 1240 1290 1270 1250 1263 -0.62 -0.24 -1.23 
31 1380 1395 1310 1290 1370 1320 1323 0.39 0.24 0.17 
32 1390 1418 1420 1390 1410 1390 1403 -0.48 -0.40 -0.77 
33 1310 1333 1350 1350 1330 1300 1333 1.26 1.05 1.89 
34 1220 1268 1350 1300 1330 12801 1315 -0.77 -0.08 -0.61 
35 1380 1423 1390 1380 1370 1330 1368 -0.04 -0.08 0.33 
36 1200 1210 1170 1180 1160 1170 1170 -2.51 -2.66 -2.95 
37 1300 1320 1330 1300 1320 1300 1313 -0.33 -0.56 -0.45 
38 1420 1420 1420 1450 1450 1390 1428 2.57 2.18 2.83 
39 1370 1370 1400 1390 1390 1370 1388 1.41 1.37 1.11 
40 1390 1458 1460 1350 1400 1440 1413 1.12 1.85 1.89 
41 1400 1428 1450 1360 1380 1410 1400 1.41 0.40 0.95 
42 1330 1358 1490 1450 1430 1430 1450 1.12 1.21 1.27 
43 1350 1380 1330 1340 1330 1300 1325 -0.19 -0.24 -0.61 
44 1390 1413 1310 1330 1350 1320 1328 0.10 0.40 0.02 
45 1200 1210 1270 1240 1260 1260 1258 -2.07 -2.34 -2.33 
46 1390 1413 1310 1330 1350 1320 1328 0.10 0.40 0.02 
47 1410 1430 1430 1440 1380 14001 1413 0.97 1.69 0.48 
48 1260 1280 1320 1330 1340 13101 1325 0.10 -0.24 0.17 
49 1410 1418 1280 1280 1320 1300 1295 0.54 0.89 -0.30 
50 1260 1263 1280 1280 1260 1280 1275 -2.07 -1.69 -2.02 
51 1370 1398 1350 1340 1350 1330 1343 0.97 0.08 0.48 
52 1410 1465 1500 1490 1450 1440 1470 -0.48 -0.24 0.02 
53 1340 1353 1340 1340 1260 1320 1315 -0.62 -0.56 -0.61 
54 1260 1280 1320 1330 1340 1310 1325 0.10 -0.24 0.17 
265 
Al AJ AK AL AM AN AO AP AQ AR 
55 1260 1310 1350 1330 1370 1320 1343 0.25 0.24 0.33 
56 1340 1370 1300 1270 1270 1340 1295 0.25 -1.05 -1.39 
57 1350 1383 1340 1390 1370 1340 1360 0.39 0.56 0.17 
58 1240 1248 1190 1170 1160 1200 1180 -3.09 -3.15 -3.27 
59 1330 1368 1360 1350 1340 1290 1335 -2.36 -1.53 -0.92 
60 1220 1268 1350 1300 1330 1280 1315 -0.77 -0.08 -0.61 
61 1340 1368 1360 1400 1410 1390 1390 -0.19 -0.24 -0.30 
62 1260 1295 1210 1220 1250 1220 1225 -1.35 -1.69 -1.39 
63 1340 1380 1350 1390 1390 1320 1363 -1.06 0.40 0.48 
64 1400 1443 1420 1300 1290 1320 1333 -0.33 -0.40 -1.23 
65 1370 1393 1270 1260 1280 1280 1273 -1.20 -0.24 -0.61 
66 1380 1395 1470 1430 1490 1470 1465 0.25 0.08 0.02 
67 1260 1280 1320 1330 1340 1310 1325 0.10 -0.24 0.17 
68 1440 1495 1500 1490 1450 1440 1470 0.83 1.37 1.11 
69 1370 1378 1260 1340 1240 1270 1278 0.83 1.21 1.11 
70 1350 1393 1370 1320 1400 1360 1363 0.83 0.56 0.64 
71 1350 1393 1370 1320 1400 1360 1363 0.83 0.56 0.64 
72 1420 1435 1390 1360 1380 1360 1373 0.39 0.56 0.64 
73 1290 1295 1350 1330 1340 1290 1328 -0.19 -1.05 -0.45 
74 1350 1408 1350 1380 1410 1360 1375 0.97 1.53 0.95 
75 1370 1378 1260 1340 1240 1270 1278 0.83 1.21 1.11 
76 1330 1390 1320 1320 1340 1320 1325 -0.19 -0.08 0.02 
77 1390 1415 1280 1280 1280 1280 1280 -0.04 0.08 -0.30 
78 1310 1363 1410 1390 1380 1340 1380 1.70 -0.08 1.42 
79 1430 1503 1480 1430 1410 1440 1440 0.68 1.37 j 1.27 
80 1260 1278 1260 1260 1300 1280 1275 0.54 0.24 0.48 
81 1260 1310 1350 1330 1370 1320 1343 0.25 0.24 0.33 
82 1360 1388 1490 1470 1450 1480 1473 0.97 0.40 0.95 
83 1350 1348 1370 1350 1350 1330 1350 -0.04 0.56 -0.61 
84 1260 1278 1330 1330 1340 1300 1325 -0.19 -0.56 -1.08 
85 1320 1328 1330 1320 1330 1310 1323 -0.33 -1.05 -0.14 
86 1380 1370 1360 1310 1350 1350 1343 3.43 3.79 
87 1330 1358 1490 1450 1430 1430 1450 0.97 0.89 1.11 
88 1240 1263 1390 1360 1360 1330 1360 -1.64 -1.21 -1.70 
89 1290 1328 1370 1350 1390 1360 1368 -0.19 -0.08 0.17 
90 1340 1380 1350 1390 1390 1320 1363 -1.06 0.40 0.48 
91 1330 1395 1430 1380 1400 1360 1393 -1.78 -0.89 -1.08 
92 1330 1373 1220 1190 1260 1210 1220 -0.91 -0.89 -0.92 
93 1350 1370 1390 1340 1400 1380 1378 -1.64 -2.02 -1.55 
94 1350 1338 1410 1380 1360 1380 1383 1.70 2.34 1.89 
95 1320 1328 1250 1250 1230 1260 1248 -0.19 -0.89 -0.77 
96 1230 1243 1240 1240 1250 1240 1243 -1.20 -1.21 -1.08 
97 1280 1310 1270 1300 1270 1250 1273 0.68 0.56 0.33 
98 1220 1250 1280 1280 1290 1280 1283 -1.35 -1.69 -2.02 
99 1230 1225 1420 1300 1290 1320 1333 -1.35 -0.73 -0.77 
100 1340 1328 1320 1340 1320 1340 1330 0.25 -1.05 0.02 
101 1280 1328 1370 1380 1340 1350 1360 0.83 1.05 0.95 
102 1360 1408 1340 1340 1350 1330 1340 1.70 1.53 1.58 
103 1300 1310 1360 1330 1390 1340 1355 -1.20 -0.89 -1.08 
104 1290 1305 1250 1280 1300 1280 1278 0.10 -0.89 -1.23 
105 1340 1380 1350 1390 1390 1320 1363 -1.06 0.40 0.48 
106 1370 1400 1350 1350 1300 1310 1328 0.54 1.05' 0.17" 
107 1330 1373 1220 1190 1260 1210 1220 -0.91 -0.89 -0.92 
108 1340 1325 1280 1310 1300 1320 1303 -0.91 -0.56 -1.08 
266 
Al AJ AK AL AM AN AO AP AQ AR 
109 1340 1368 1380 1400 1410 1390 1395 0.10 -0.56 0.17 
110 1359 1350 1344 1339 1351 1328 1341 0.03 0.02 
-0.03 
111 1370 1375 1440 1340 1380 1380 1385 0.10 -0.08 0.33 
112 1290 1318 1310 1310 1330 1270 1305 -1.35 -0.08 -0.61 
113 1450 1455 1290 1250 1330 1310 1295 2.28 0.24 2.36 
114 1330 1340 1220 1240 1280 1230 1243 -0.48 -0.73 -1.08 
115 1180 1225 1270 1290 1320 1270 1288 -1.06 -1.53 
-1.08 
116 1360 1388 1490 1470 1450 1480 1473 0.97 0.40 0.95 
117 1360 1418 1410 1380 1400 1390 1395 0.97 0.40 0.80 
118 1340 1350 1340 1350 1420 1330 1360 -2.07 -0.56 
-1.08 
119 1370 1393 1280 1290 1310 1270 1288 0.68 0.73 1.11 
120 1420 1443 1390 1340 1400 1380 1378 0.83 0.73 0.80 
121 1330 1355 1330 1320 1340 1290 1320 1.12 0.40 1.27 
122 1359 1350 1344 1339 1351 1328 1341 0.83 0.24 0.64 
123 1380 1405 1410 1390 1420 1370 1398 0.97 0.73 1.11 
124 1280 1315 1380 1370 1330 1370 1363 -0.77 -0.40 -0.14 
125 1250 1310 1300 1310 1320 1310 1310 0.39 -0.89 0.48 
126 1390 1448 1400 1430 1430 1370 1408 1.26 0.56 1.42 
127 1300 1325 1390 1360 1420 1380 1388 -0.33 -1.05 -0.92 
128 1310 1288 1280 1270 1280 1320 1288 0.68 0.89 0.48 
129 1240 1265 1310 1300 1290 1300 1300 -1.49 -1.69 -1.55 
130 1260 1280 1320 1330 1340 1310 1325 0.10 -0.24 0.17 
131 1260 1280 1320 1330 1340 1310 1325 0.10 -0.24 0.17 
132 1370 1398 1390 1390 1380 1340 1375 1.55 0.89 0.48 
133 1350 1393 1370 1320 1400 1360 1363 0.83 0.56 0.64 
134 1200 1190 1300 1320 1320 1240 1295 -0.33 -0.08 -0.92 
135 1400 1415 1390 1370 1430 1350 1385 0.83 0.89 0.64 
136 1390 1413 1310 1330 1350 1320 1328 0.10 0.40 0.02 
137 1330 1370 1340 1350 1390 1320 1350 0.83 -0.73 -0.61 
138 1140 1145 1220 1200 1220 1220 1215 -3.23 -2.98 -3.11 
139 1360 1385 1350 1340 1330 1350 1343 -0.48 -0.24 -0.45 
140 1440 1448 1410 1500 1400 1450 1440 0.25 0.73 0.17 
141 1250 1310 1300 1310 1320 1310 1310 0.39 -0.89 0.48 
142 1280 1273 1330 1370 1380 1350 1358 -0.04 0.08 0.48 
143 1290 1333 1290 1280 1270 1310 1288 0.54 0.89 1.27 
144 1220 1268 1350 1300 1330 1280 1315 -0.77 -0.08 -0.61 
145 1380 1390 1360 1320 1350 1350 1345 -0.04 -0.40 -0.30 
146 1370 1393 1280 1290 1310 1270 1288 0.68 0.73 1.11 
147 1300 1310 1360 1330 1390 1340 1355 -1.20 -0.89 -1.08 
148 1380 1423 1390 1380 1370 1330 1368 -0.04 -0.08 0.33 
149 1260 1293 1350 1390 1390 1400 1383 -0.04 -0.73 -0.61 
150 1210 1213 1200 1150 1170 1180 1175 -1.35 -1.21 -1.55 
151 1320 1350 1340 1300 1290 1280' 1303 -0.19 -0.24 -0.14 
152 1440 1463 1430 1410 1470 1400 1428 0.68 -0.24 0.33 
153 1390 1428 1390 1380 1440 1370 1395 -0.62 0.08 -0.45 
154 1250 1273 1210 1260 1250 1220 1235 -0.62 -0.89 -1.39 
155 1230 1258 1400 1410 1430 1390 1408 -1.78 -1.69 -1.70 
156 1380 1405 1450 1450 1460 1440 1450 0.68 1.05 0.95 
157 1260 1330 1240 1290 1270 1250 1263 -0.62 -0.24 -1.23 
158 1360 1425 1390 1430 1430 1370 1405 0.54 1.37 1.11 
159 1370 1375 1410 1440 1400 1370 1405 0.39 0.40 -0.14 
160 1400 1455 1350 1360 1330 1320 1340 0.97 0.081 0.48 
161 1200 1205 1210 1210 1220 1210 1213 -2.65 -2.50 -2.80 
162 1310 1328 1310 1300 1310 1290 1303 -1.06 -0.40 -0.92 
267 
Al AJ AK AL AM AN AO AP AQ AR 
163 1300 1378 1320 1330 1330 1330 1328 -0.19 -0.08 0.33 
164 1220 1238 1220 1230 1220 1230 1225 -1.64 -1.85 -2.17 
165 1430 1450 1340 1340 1410 1340 1358 0.97 0.73 0.64 
166 1300 1315 1290 1260 1270 1290 1278 -0.48 -0.56 -1.08 
167 1320 1373 1410 1370 1410 1380 1393 0.68 0.73 0.48 
168 1290 1303 1260 1280 1270 1290 1275 -0.77 -0.40 -1.08 
169 1390 1408 1380 1380 1410 1350 1380 0.83 0.40 0.02 
170 1350 1345 1360 1350 1350 1340 1350 0.39 -0.08 -0.30 
171 1310 1313 1270 1320 1320 1270 1295 -0.19 -0.24 
-0.45 
172 1300 1290 1270 1300 1270 1270 1278 0.39 1.21 0.33 
173 1300 1343 1270 1300 1270 1250 1273 -1.06 -0.24 -0.92 
174 1350 1345 1360 1350 1350 1340 1350 0.39 -0.08 -0.30 
175 1400 1413 1380 1300 1310 1340 1333 -0.91 -0.89 -1.23 
176 1400 1455 1450 1430 1470 1430 1445 0.97 0.08 0.33 
177 1300 1303 1240 1230 1240 1230 1235 -0.62 -0.56 -0.92 
178 1520 1543 1460 1350 1450 1360 1405 0.10 0.24 -0.14 
179 1320 1333 1330 1310 1300 1290 1308 1.12 0.89 1.11 
180 1420 1478 1310 1320 1400 1320 1338 1.12 1.69 1.27 
181 1360 1418 1410 1380 1400 1390 1395 0.97 0.40 0.80 
182 1360 1403 1330 1310 1330 1300 1318 0.25 1.05 0.95 
183 1380 1380 1280 1270 1290 1300 1285 -0.19 -0.40 -0.61 
184 1220 1268 1350 1300 1330 1280l 1315 -0.77 -0.08 -0.61 
185 1390 1395 1410 1400 1430 1400 1410 0.97 1.37 0.48 
186 1400 1390 1330 1310 1330 1320 1323 -1.06 -0.89 -0.92 
187 1290 1318 1300 1280 1340 1280 1300 -0.04 -1.37 -0.45 
188 1420 1395 1340 1400 1420 1340 1375 -1.20 -1.53 -0.30 
189 1310 1333 1350 1350 1330 1300 1333 1.26 1.05 1.89 
190 1370 1368 1350 1300 1270 1300 1305 0.97 0.89 0.80 
191 1230 1225 1420 1300 1290 1320 1333 -1.35 -0.73 -0.77 
192 1300 1373 1390 1370 1430 1390 1395 -0.04 -0.73 -0.30 
193 1330 1373 1220 1190 1260 1210 1220 -0.91 -0.89 -0.92 
194 1330 1395 1430 1380 1400 1360 1393 -1.78 -0.89 -1.08 
195 1220 1268 1350 1300 1330 1280 1315 -0.77 -0.08 -0.61 
196 1330 1395 1430 1380 1400 1360 1393 -1.78 -0.89 -0.92 
197 1360 1370 1320 1350 1360 1360 1348 0.54 2.02 0.33 
198 1380 1453 1330 1310 1370 13601 1343 0.83 2.02 0.48 
199 1480 1483 1480 1450 1440 1460 1458 1.26 1.37 1.58 
200 1440 1463 1450 1420 1420 1440 1433 1.26 1.691 1.42 
201 1260 1293 1350 1390 1390 1400 1383 -0.04 -0.73 -0.61 
202 1200 1225 1210 1210 1220 1220 1215 -0.77 -0.24 -0.92 
203 1250 1310 1300 1310 1320 1310 1310 0.39 -0.89 0.48 
204 1330 1395 1430 1380 1400 1360 1393 -1.78 -0.89 -0.92 
205 1260 1275 1290 1320 1330 1270 1303 0.68 1.21 0.48 
206 1330 1355 1290 1310 1330 1280 1303 -0.33 -0.56 -0.61 
207 1430 1415 1330 1350 1360 1350 1348 0.54 0.73 0.17 
208 1380 1400 1420 1460 1400 1400 1420 1.26 1.69 0.95 
209 1410 1395 1350 1350 1370 1360 1358 -0.77 -0.73 -0.92 
210 1230 1225 1420 1300 1290 1320 1333 -1.35 -0.73 -0.77 
211 1310 1328 1390 1380 1370 1360 1375 -0.48 0.08 -0.30 
212 1340 1333 1390 1400 1410 1360 1390 0.10 -0.40 0.02 
213 1400 1415 1370 1370 1430 1340 1378 -0.62 0.24 -0.14 
214 1490 1513 1380 1420 1410 1350 1390 0.97 1.69 2.52 
215 1260 1268 1350 1340 1350 1310 1338 0.10 0.08 -0.45 
216 1400 1435 1370 1390 1370 1350 1370 1.12 1.691 1.11 
268 
Al AJ AK AL AM AN AO AP AQ AR 
217 1360 1370 1260 1250 1300 1270 1270 -1.35 -0.89 -0.61 
218 1260 1330 1240 1290 1270 1250 1263 -0.62 -0.24 
-1.23 
219 1390 1395 1430 1360 1390 1450 1408 -0.19 -0.08 -0.77 
220 1340 1398 1430 1410 1380 1370 1398 0.54 0.08 0.17 
221 1480 1495 1380 1370 1360 1360 1368 1.12 0.89 0.33 
222 1340 1380 1350 1390 1390 1320 1363 -1.06 0.40 0.48 
223 1250 1310 1300 1310 1320 1310 1310 0.39 -0.89 0.48 
224 1250 1255 1280 1330 1340 1240 1298 0.25 0.08 1.11 
225 1330 1358 1490 1450 1430 1430 1450 1.12 1.21 1.27 
226 1330 1340 1220 1240 1280 1230 1243 -0.48 -0.73 -1.08 
227 1370 1388 1430 1380 1470 1400 1420 1.99 3.63 1.42 
228 1280 1278 1290 1340 1310 1280 1305 -1.35 -1.05 -0.77 
229 1400 1415 1390 1370 1430 1350 1385 0.83 0.89 0.64 
230 1270 1310 1260 1260 1260 1230 1253 -0.48 -0.40 -0.45 
231 1230 1258 1400 1410 14361 1390 1408 -1.78 -1.69 -1.70 
232 1370 1393 1280 1290 1310 1270 1288 0.68 0.73 1.11 
233 1370 1405 1390 1360 1410 1360 1380 -0.04 -0.24 0.48 
234 1350 1393 1370 1320 1400 1360 1363 0.83 0.56 0.64 
235 1250 1255 1280 1330 1340 1240 1298 -0.19 -0.24 -0.30 
236 1270 1288 1280 1340 1330 1260 1303 -1.49 -1.21 -1.23 
237 1380 1378 1330 1330 1360 1290 1328 0.39 0.56 0.17 
238 1260 1280 1320 1330 1340 1310 1325 0.10 -0.24 0.17 
239 1410 1395 1350 1350 1370 1360 1358 0.54 0.89 0.95 
240 1310 1345 1310 1310 1310 1310 1310 0.39 0.08 0.17 
241 1370 1393 1280 1290 1310 1270 1288 0.68 0.73 1.11 
242 1400 1415 1390 1370 1430 1350 1385 0.83 0.89 0.64 
243 1410 1465 1360 1360 1380 1380 1370 0.10 0.56 1.58 
244 1340 1350 1340 1310 1340 1320 1328 -0.77 -0.89 -0.92 
245 1240 1250 1270 1290 12701 1280 1278 -0.77 -0.40 -0.30 
246 1350 1380 1330 1340 1330 1300 1325 -0.19 -0-24 -0.61 
247 1470 1478 1320 1310 1290 13201 1310 0.25 0.24 0.33 
248 1390 1415 1280 1280 1280 12801 1280 -0.04 0.08 -0.30 
249 1240 1283 1340 1300 1300 1340 1320 -0.33 0.08 -0.77 
250 1320 1340 1330 1330 1360 1290 1328 -0.04 -0.73 -0.61 
251 1350 1345 1360 1350 1350 1340 1350 0.39 -0.08 -0.30 
252 1340 1353 1350 1290 1300 1360 1325 -0.04 -0.89 0.02 
253 1380 1380 1330 1380 1340 1340 1348 0.39 0.73 -0.61 
254 1260 1280 1320 1330 13401 1310 1325 0.10 -0.24 0.17 
255 1330 1355 1290 1310 1330 1280 1303 -0.33 -0.56 -0.61 
256 1240 1278 1250 1260 1270 1260 1260 -1.49 -1.37 -1.70 
257 1220 1268 1350 1300 1330 1280 1315 -0.77 -0.08 -0.61 
258 1400 1415 1390 1370 1430 1350 1385 0.83 0.89 0.64 
259 1270 1288 1260 1260 1240 1250 1253 -0.33 -0.56 -0.92 
260 1330 1355 1290 1310 1330 1280 1303 -0.33 -0.56 -0.61 
261 1330 1340 1220 1240 1280 1230 1243 -0.48 -0.73 -1.08 
262 1390 1393 1350 1370 1390 1350 1365 0.54 -0.24 0.64 
263 1360 1318 1330 1320 1340 1320 1328 -1.06 0.08 0.02 
264 1330 1368 1360 1350 1340 1290 1335 -2.36 -1.53 -0.92 
265 1370 1425 1420 1460 1430 1410 1430 0.83 0.08 0.17 
266 1290 1320 1290 1320 1340 1300 1313 -0.04 -1.05 -0.30 
267 1440 1435 1420 1400 1350 1420 1398 1.12 0.89 1.73 
268 1330 1395 1430 1380 1400 1360 1393 -1.78 -0.89 -1.08 
269 1260 1280 1320 1330 1340 1310 1325 0.10 -0.24 0.17 
270 1430 1503 1480 1430 1410 1440 1440 0.68 1.37 1.27 
269 
Al AJ AK AL AM AN AO AP AQ AR 
271 1350 1458 1293 1293 1293 1293 1293 -0.91 0.40 0.95 
272 1430 1463 1470 1470 1440 1400 1445 1.84 1.69 1.58 
273 1230 1258 1400 1410 1430 1390 1408 -1.78 -1.69 
-1.70 
274 1360 1375 1360 1320 1330 1340 1338 0.68 0.56 0.64 
275 1280 1303 1240 1230 1260 1240 1243 -0.77 -1.37 
-1.08 
276 1240 1323 1300 1340 1340 1280 1315 0.25 0.24 
-0.45 
277 1350 1383 1360 1390 1400 1350 1375 -0.04 -0.56 -1.39 
278 1400 1435 1370 1390 1370 1350 1370 1.12 1.69 1.11 
279 1320 1355 1280 1320 1330 1310 1310 0.10 -1.37 
-1.08 
280 1310 1330 1290 1250 1330 1310 1295 -0.33 -0.73 -0.14 
281 1320 1328 1330 1320 1330 1310 1323 -0.33 -1.05 -0.14 
282 1180 1203 1160 1170 1200 1180 1178 -1.49 -1.53 -1.55 
283 1400 1415 1390 1370 1430 1350 1385 0.83 0.89 0.64 
284 1330 1340 1220 1240 1280 1230 1243 -0.48 -0.73 -1.08 
285 1380 1373 1450 1430 1390 1440 1428 0.54 0.73 0.33 
286 1290 1303 1380 1350 1370 1360 1365 0.54 -0.08 0.33 
287 1380 1423 1390 1380 1370 1330 1368 -0.04 -0.08 0.33 
288 1390 1413 1310 1330 1350 1320 1328 0.10 0.40 0.02 
289 1390 1423 1390 1430 1430 1370 1405 1.84 1.69 1.73 
290 1370 1378 1260 1340 1240 1270 1278 0.83 1.21 1.11 
291 1460 1420 1420 1360 1440 1370 1398 0.97 0.89 1.27 
292 1360 1370 1320 1350 1360 1360 1348 -1.06 -1.69 -1.39 
293 1350 1373 1430 1400 1460 1410 1425 -0.48 -0.73 -0.92 
294 1310 1338 1280 1310 1300 1270 1290 -0.77 -0.40 -0.61 
295 1270 1288 1280 1340 1330 T2601 1303 -1.49 -1.21 -1.23 
296 1380 1378 1390 1330 1380 1370 1368 1.12 0.73 1.11 
297 1340 1380 1350 1390 1390 1320 1363 -1.06 0.40 0.48 
298 1310 1330 1290 1250 1330 1310 1295 -0.33 -0.73 -0.14 
299 1370 1370 1400 1390 1390 13701 1388 1.41 0.89 1.11 
300 1370 1405 1390 1360 1410 1360 1380 -0.04 -0.24 0.48 
301 1330 1358 1490 1450 1430 1430 1450 1.41 0.24 1.58 
302 1370 1418 1440 1320 1410 1360 1383 0.10 0.08 -0.45 
303 1320 1350 1340 1300 1290 1280 1303 -0.19 -0.24 -0.14 
304 1420 1478 1310 1320 1400 1320 1338 1.12 1.69 1.27 
305 1360 1393 1290 1300 1310 1330 1308 0.39 0.73 0.64 
306 1440 1430 1390 1380 1410 1380 1390 0.25 0.08 0.17 
307 1390 1413 1310 1330 1350 1320 1328 0.10 0.40 0.02 
308 1410 1418 1360 1350 1300 1340 1338 0.54 0.24 0.17 
309 1360 1360 1320 1300 1320 1300 1310 0.10 0.08 0.02 
310 1090 1120 1200 1230 1320 1200 1238 -2.36 -1.85 -1.55 
311 1330 1360 1390 1370 1390 1350 1375 0.54 -0.08 0.17 
312 1320 1313 1290 1330 1310 1310 1310 -0.33 -1.53 -0.77 
313 1260 1330 1240 1290 1270 1250 1263 -0.62 -0.24 -1.23 
314 1350 1393 1370 1320 1400 1360 1363 0.83' 0.56 0.64 
315 1290 1325 1370 1320 1360 1330 1345 0.10 -0.73 0.17 
316 1320 1370 1360 1450 1410 1400 1405 0.39 1.05 0.48 
317 1230 1248 1180 1240 1210 1190 1205 -0.04 -0.73 -0.77 
318 1430 1478 1440 1400 1410 1420 1418 2.13 1.53 1.58 
319 1330 1358 1490 1450 1430 1430 1450 1.12 1.21 1.27 
320 1260 1275 1290 1320 1330 1270 1303 0.68 1.21 0.48 
321 1420 1443 1390 1340 1400 1380 1378 0.83 0.73 0.80 
322 1340 1400 1440 1360 1410 1370 1395 0.54 0.73 1.11 
323 1380 1398 1380 1320 1410 1350l 1365 -0.19 -0.08 -0.30 
324 1320 1313 1290 1330 1310 1310 1310 -0.33 -1.53 -0.77 
270 
Al AJ AK AL AM AN AO AP AQ AR 
325 1360 1418 1410 1380 1400 1390 1395 0.97 0.40 0.80 
326 1330 1350 1300 1290 1330 1310 1308 -0.77 -1.21 
-0.92 
327 1330 1340 1220 1240 1280 1230 1243 -0.48 -0.73 
-1.08 
328 1340 1380 1350 1390 1390 1320 1363 -1.06 0.40 0.48 
329 1400 1460 1420 1410 1430 1400 1415 0.97 0.89 0.80 
330 1290 1308 1280 1310 1320 1280 1298 -1.06 -1.21 
-1.08 
331 1440 1450 1370 1390 1400 1350 1378 0.97 1.53 1.42 
332 1350 1383 1360 1390 1400 1350 1375 -0.04 -0.56 
-1.39 
333 1280 1298 1350 1350 1390 1350 1360 0.10 -0.89 0.02 
334 1490 1545 1540 1530 1570 1490 1533 1.55 1.69 0.33 
335 1310 1348 1370 1330 1360 1320 1345 0.39 -0.08 -0.45 
336 1420 1468 1570 1520 1520 1550 1540 1.70 1.37 1.89 
337 1330 1340 1290 1290 1310 1310 1300 0.10 0.40 -0.45 
338 1370 1378 1260 1340 1240 1270 1278 0.83 1.21 1.11 
339 1280 1315 1380 1370 1330 1370 1363 -0.77 -0.40 -0.14 
340 1330 1355 1330 1320 1340 1290 1320 1.12 0.40 1.27 
341 1350 1383 1360 1390 1400 1350 1375 -0.04 -0.56 -1.39 
342 1260 1293 1350 1390 1390 1400 1383 -0.04 0.08 0.02 
343 1290 1365 1270 1300 1300 1280 1288 1.12 0.40 0.02 
344 1210 1228 1130 1200 1270 1190 1198 -2.07 -1.69 -1.86 
345 1440 1438 1400 1440 1400 1360 1400 0.83 1.37 0.95 
346 1350 1393 1370 1320 1400 1360 1363 0.83 0.56 0.64 
347 1320 1378 1320 1340 1300 1340 1325 0.10 0.40 -0.45 
348 1420 1450 1460 1490 1470 1440 1465 2.28 2.18 2.20 
349 1340 1345 1260 1240 1260 1260 1255 0.97 1.53 0.95 
350 1220 1268 1350 1300 1330 1280 1315 -0.77 -0.08 -0.61 
351 1410 1395 1350 1350 1370 1360 1358 0.25 1.05 0.48 
352 1330 1390 1320 1320 1340 1320 1325} -0.19 -0.08 0.02 
271 
AS AT AU AV AW AX AY AZ BA 
1 Z4Soc Sci Z4AVg Z8Read Z8Math Z8Science Z8SocSci Z8AVG ZIORead ZIOMath 
2 0.13 0.08 -0.59 -0.88 -1.40 
-0.78 -0.96 -1.75 -0.94 
3 0.80 0.79 0.44 1.24 0.55 1.28 0.88 1.07 1.76 
4 
-1.20 -0.79 0.05 1.09 0.29 -0.49 0.23 -1.89 
-2.05 
5 -2.20 -1.88 0.18 -0.42 0.68 -0.04 0.12 0.23 0.17 
6 -2.20 -0.46 -1.10 -0.73 -0.49 -0.93 -0.86 -0.20 0.02 
7 
-0.53 -1.17 1.08 0.64 0.29 -0.04 0.52 1.21 0.65 
8 -1.53 -1.38 0.82 0.33 0.81 0.25 0.59 0.79 0.65 
9 -2.20 -1.96 -2.00 -0.58 -1.40 -1.51 -1.47 0.79 1.13 
10 0.13 0.46 1.59 1.85 1.84 2.16 1.93 0.65 0.97 
11 0.971 0.63 -0.33 0.48 -0.23 -0.04 -0.06 -1.18 -0.14 
12 0.13 -0.17 -0.97 -0.42 -1.14 -0.78 -0.89 0.08 0.17 
13 0.131 0.08 0.69 0.79 0.55 0.54 0.67 0.65 0.33 
14 
-0.03 0.00 -1.36 -1.18 -0.75 -1.07 -1.14 -0.34 -0.14 
15 -0.87 -0.83 1.97 0.94 0.94 0.99 1.28 1.07 0.81 
16 -1.871 -1.71 -0.85 -1.03 -1.27 -1.37 -1.18 -1.32 -1.25 
17 1.47 1.04 0.31 0.18 -0.10 -0.04 0.09 0.51 0.33 
18 1.47' 1.88 1.21 1.09 0.81 1.28 1.14 0.08 0.33 
19 -0.53 -0.04 -0.59 -1.18 -0.49 -2.40 -1.18 -0.62 0.02 
20 -0.87 -0.38 -2.00 -1.94 -2.44 -2.40 -2.30 -1.61 -0.78 
21 -0.03 0.08 0.56 0.48 0.68 0.25 0.52 -0.62 -0.14 
22 -0.20 -0.04 -0.85 -0.12 -0.49 -1.22 -0.71 -0.62 -0.46 
23 0.971 0.791 0.56 0.18 0.81 0.25 0.49 0.37 -0.30 
24 0.47 0.54 0.31 1.39 0.16 1.13 0.74 1.35 1.92 
25 -0.70 -0.92 -0.08 0.48 0.94 0.40 0.45 0.79 1.29 
26 -0.03 -0.29 -0.46 0.33 0.29 0.40 0.12 -0.48 -0.62 
27 1.30 1.46 1.46 2.15 2.62 2.16 2.19 1.63 1.76 
28 0.801 0.42 0.56 -0.73 0.42 -0.19 0.05 0.23 -0.30 
29 1.13 1.58 1.72 1.391 1.45 0.84 1.43 1.63 0.17 
30 -0.37 -0.67 0.31 -0.42 -0.49 -1.07 -0.42 -1.46 -0.78 
31 0.30 0.29 0.56 0.48 0.29 0.69 0.52 -0.48 -0.78 
32 -0.53 -0.58 1.21 0.33 0.81 0.84 0.85 1.07 0.81 
33 1.30 1.46 -0.21 -0.42 -0.49 -0.34 -0.38 0.081 0.17 
34 
-1.03 -0.67 -0.72 -1.33 -1.40 -1.66 -1.33 0.08 -0.62 
35 0.47 0.17 0.95 1.09 0.81 0.69 0.92 0.65 0.65 
36 -2.70 -2.88 -1.74 -2.24 -2.31 -1.96 -2.16 -2.45| -2.52 
37 -0.87 -0.58 -0.97 -0.42 -0.23 -0.49 -0.57 -0.20 -0.62 
38 1.63 2.46 0.44 1.24 0.55 1.28 0.881 1.07 1.76 
39 1.80 1.50 0.05 0.18 -0.10 0.54 0.16 0.79 0.81 
40 1.13 1.58 1.72 1.39 1.45 0.84 1.43 1.631 0.17 
41 1.13 1.04 1.21 0.94 0.68 0.99 0.99 1.49 0.33 
42 1.63 1.38 0.05 -0.58 0.42 -0.04 -0.02 2.06 1.76 
43 -0.37 -0.38 0.31 0.33 0.29 0.25 0.30 -0.20 0.02 
44 0.30 0.21 0.56 0.64 0.94 0.84 0.78 -0.48 -0.14 
45 -2.03 -2.33 -2.00 -2.24 -2.05 -1.96 -2.16 -1.04 -1.57 
46 0.30 0.21 0.56 0.64 0.94 0.84 0.78 -0.48 -0.14 
47 0.63 1.00 0.95 0.94 0.94 1.13 1.03 1.21 1.60 
48 -0.03 0.00 -1.36 -1.18 -0.75 -1.07 -1.14 -0.34 -0.14 
49 0.97 0.54 0.56 0.48 1.06 1.13 0.85 -0.90 -0.94 
50 -2.03 -2.08 -1.36 -1.64 -1.27 -1.07 -1.40 -0.90 -0.94 
51 0.97 0.67 0.44 0.18 0.94 0.54 0.56 0.08 0.02 
52 -0.87 -0.42 0.56 2.45 1.84 1.13 1.54 2.20 2.40 
53 -0.20 -0.54 -0.08 0.03 -0.36 0.10 -0.09 -0.06 0.02 
54 -0.03 0.00 -1.36 -1.18 -0.75 -1.07 -1.14 -0.34 -0.14 
272 
AS AT AU AV AW AX AY AZ BA 
55 0.30 0.29 -0.85 -0.73 -0.10 -1.07 -0.71 0.08 -0.14 
56 -0.87 -0.79 0.18 0.03 0.29 0.10 0.16 -0.62 
-1.10 
57 0.63 0.46 0.31 0.64 0.16 0.25 0.34 -0.06 0.81 
58 -2.70 -3.25 -1.74 -1.18 -1.79 -1.37 -1.62 
-2.17 
-2.68 
59 -1.70 -1.75 0.18 -0.42 0.68 -0.04 0.12 0.23 0.17 
60 -1.03 -0.67 -0.72 -1.33 -1.40 -1.66 -1.33 0.08 -0.62 
61 -0.20 -0.25 -0.08 0.03 0.42 0.10 0.12 0.23 0.97 
62 -1.70 -1.63 -0.46 -1.18 -0.88 -1.07 -0.93 -1.89 -1.89 
63 -0.20 -0.13 0.18 0.64 0.29 0.10 0.30 0.08 0.81 
64 
-1.03 -0.79 0.95 0.64 1.97 0.99 1.21 1.07 
-0.62 
65 -0.53 -0.71 1.21 -0.58 0.55 0.54 0.49 -1.04 -1.25 
66 -0.03 0.08 0.69 0.33 0.29 0.69 0.52 1.77 1.44 
67 -0.03 0.00 -1.36 -1.18 -0.75 -1.07 -1.14 -0.34 -0.14 
68 0.63 1.041 1.97 2.30 1.71 1.57 1.97 2.20 2.40 
69 1.13 1.13 -0.33 0.33 0.55 0.54 0.27 -1.18 0.02 
70 1.13 0.83' 0.56 0.18 0.81 0.25 0.49 0.37 -0.30 
71 0.97 0.79 0.56 0.18 0.81 0.25 0.49 0.37 -0.30 
72 0.801 0.631 “0691 0.94 1.32 1.28 1.10 0.65 0.33 
73 -0.53 -0.58 -1.10 -1.03 -0.75 -0.63 -0.93 0.08 -0.14 
74 0.80 1.13 1.08 0.79 0.55 0.25 0.70 0.08 0.65 
75 1.13 1.13 -0.33 0.33 0.55 0.54 0.27 -1.18 0.02 
76 0.13 -0.04 0.691 0.18 0.81 -0.04 0.45 -0.34 -0.30 
77 
-0.03 -0.08 0.56 1.24 0.55 0.84 0.81 -0.90 -0.94 
78 1.80 1.29 0.82 0.03 -0.36 -0.34 0.05 0.93 0.81 
79 0.63 1.04 2.23 2.00 2.23 1.43 2.08 1.92 1.44 
80 0.97 0.58 -1.49 -1.03 -0.88 -1.07 -1.18 -1.18 -1.25 
81 0.30 0.29 -0.85 -0.73 -0.10 -1.07 -0.71 0.08 -0.14 
82 0.30 0.71 0.56 -0.12 0.68 0.40 0.41 2.06 2.08 
83 0.47 0.08 -0.21 -0.27 -0.36 0.25 -0.17 0.37 0.17 
84 -1.03 -0.75 -0.72 -1.33 -1.40 -1.07 -1.18 -0.20 -0.14 
85 -0.03 -0.42 -0.33 -0.88 -0.36 -0.19 -0.46 -0.201 -0.30 
86 3.13 3.33 -0.21 0.18 0.03 0.69 0.161 0.23 -0.46 
87 1.13 1.08 0.05 -0.58 0.42 -0.04 -0.02 2.06 1.76 
88 -1.37 -1.58 -1.10 -1.18 -1.66 -1.37 -1.40 0.65 0.33 
89 -0.20 -0.08 -0.21 -0.42 -0.49 -0.63 -0.46 0.37 0.17 
90 -0.20 -0.13 0.18 0.64 0.29| 0.10 0.30 0.08 0.81 
91 -0.53 -1.17 1.08 0.64 0.29 -0.04 0.52 1.21 0.65 
92 -1.20 -1.04 0.82 -0.27 0.16' -0.04 0.20 -1.75 -2.37 
93 -1.37 -1.75 0.31 0.48 -0.36 0.25 0.16 0.65 0.02 
94 1.97 2.08 -0.08 -1.03 -0.36 0.25 -0.31 0.93 0.65 
95 0.63 -0.33 -0.21 -0.42 -0.88 -0.19 -0.46 -1.32 -1.41 
96 -0.70 -1.13 -1.49 -1.79 -1.66 -1.51 -1.69 -1.46 -1.57 
97 0.63 0.58 -0.85 -0.58 -0.49 -0.78 -0.71 -1.041 -0.62 
98 -1.70 -1.79 -1.10 -2.09 -1.27 -1.66 -1.58 -0.90l -0.94 
99 -1.20 -1.08 -2.13 -1.64 -2.05 -1.51 -1.94 1.07 -0.62 
100 -0.20 -0.25 -0.46 -0.42 -0.88 0.10 -0.46 -0.34 0.02 
101 1.30 1.08 -0.21 -0.27 -0.49 -0.78 -0.46 0.37 0.65 
102 1.80 1.75 0.69 0.79 0.81 0.40 0.70 -0.06 0.02 
103 -0.87 -1.08 -0.85 -0.88 -0.49 -0.49 -0.71 0.23 -0.14 
104 
-0.53 -0.67 -0.72 -1.03 -0.62 -0.63 -0.78 -1.32 -0.94 
105 -0.20 -0.13 0.18 0.64 0.29 0.10 0.30 0.08 0.81 
106 -0.87 0.25 0.69 0.18 0.81 0.54 0.59 0.08 0.17 
107 -1.20 -1.04 0.82 -0.27 0.16 -0.04 0.20 -1.75 -2.37 
108 -0.53 -0.83 -0.46 -0.73 -0.75 0.10 -0.49 -0.901 -0.46 
AS AT AU AV AW AX AY AZ BA 
109 -0.70 -0.25 -0.08 0.03 0.42 0.10 0.12 0.51 0.97 
110 0.031 0.01 -0.62 0.15 -0.32 0.38 -0.14 0.00 0.00 
111 -0.37 0.00 -0.33 0.64 0.16 0.54 0.23 1.35 0.02 
112 -1.37 -0.92 -0.33 -1.03 -0.36 
-0.63 -0.60 -0.48 
-0.46 
113 -0.37 1.25 1.081 0.79 1.71 1.72 1.39 -0.76 -1.41 
114 -0.53 -0.75 -0.21 -0.27 -0.49 -0.04 
-0.28 
-1.75 -1.57 
115 -1.20 -1.29 -2.00 -1.33 -1.79 -2.25 -1.94 -1.04 
-0.78 
116 0.301 0.71 0.56 -0.12 0.68 0.40 0.41 2.06 2.08 
117 0.63 0.75 0.82 1.24 0.81 0.40 0.85 0.93 0.65 
118 -1.37 -1.38 -0.33 -0.27 0.03 0.10 -0.13 -0.06 0.17 
119 0.47 0.79 0.31 0.48 0.55 0.54 0.49 -0.90 -0.78 
120 0.13 0.67 1.46 0.94 0.94 1.28 1.21 0.65 0.02 
121 0.13! 0.79 -0.08 0.03 -0.10 -0.04 -0.06 -0.20 -0.30 
122 0.13 0.50 -0.62 0.15 -0.32 0.38 -0.14 0.00 0.00 
123 1.131 1.041 0.44 1.39 0.16 0.69 0.67 0.93 0.81 
124 -0.37 -0.46 -0.59 -0.12 -0.88 -0.78 -0.64 0.51 0.49 
125 -0.20 -0.04 -0.85 -0.12 -0.49 -1.22 -0.71 -0.62 -0.46 
126 1.13 1.17 1.08 2.00 1.06 0.84 1.28 0.79 1.44 
127 -0.87 
-0.83 -0.33 -0.42 -0.62 -0.49 -0.49 0.65 0.33 
128 0.63 0.71 -1.49 -0.73 -1.27 -0.34 -1.04 -0.90 -1.10 
129 -1.70 -1.71 -1.23 -1.33 -1.27 -1.37 -1.36 -0.48 -0.62 
130 -0.03 0.00 -1.36 -1.18 -0.75 -1.07 -1.14 -0.34 -0.14 
131 -0.03 0.00 -1.36 -1.18 -0.75 -1.07 -1.14 -0.34 -0.14 
132 1.13 1.08 0.05 0.64 0.94 0.54 0.56 0.65 0.81 
133 0.97 0.79 0.56 0.18 0.81 0.25 0.49 0.371 -0.30 
134 0.80 -0.17 -2.51 -2.24 -2.57 -1.96 -2.45 -0.62 -0.30 
135 0.80 0.83 0.69 0.94 0.55 0.99 0.81 0.65 0.49] 
136 0.30 0.21 0.56 0.64 0.94 0.84 0.78 -0.48 -0.14 
137 0.80 0.08 0.31 0.33 0.03 -0.04 0.161 -0.06 0.17 
138 -2.87 -3.25 -2.77 -3.00 -3.22 -2.84 -3.10 -1.75 -2.21 
139 0.63 -0.17 0.56 0.03 0.42 0.40 0.38 0.081 0.02 
140 0.13 0.33 0.95 1.85 0.68 1.57 1.28 0.9? 2.56 
141 
-0.20 -0.04 -0.85 -0.12 -0.49 -1.22 -0.71 -0.62 -0.46 
142 
-0.53 0.00 -1.62 -0.58 -1.66 -0.78 -1.25 -0.20 0.49 
143 0.63 0.88 -0.08 -0.27 -0.49 -0.63 -0.38 -0.7? -0.94 
144 -1.03 -0.67 -0.72 -1.33 -1.40 -1.66 -1.33 0.0? -0.62 
145 -0.20 -0.25 0.56 0.64 -0.10 0.69 0.45 0.23 -0.30 
146 0.47 0.79 0.31 0.48 0.55 0.54 0.49 -0.901 -0.78 
147 -0.87 -1.08 -0.85 -0.88 -0.49 -0.49 -0.71 0.23 -0.14 
148 0.47 0.17 0.95 1.09 0.81 0.69 0.92| 0.65 0.65 
149 0.47 -0.25 -1.36 -0.73 -0.49 -1.07 -0.96 0.08 0.81 
150 -1.03 -1.38 -1.74 -2.24 -2.31 -1.81 -2.12 -2.03 -3.00 
151 -0.37 -0.25 -0.08 0.03 -0.23 -0.19 -0.13 -0.06 -0.62 
152 0.80 0.42 1.21 1.55 1.45 1.57 1.50 1.21 1.13 
153 0.80 -0.08 1.21 0.64 1.06 0.84 0.99 0.65 0.65 
154 
-1.03 -1.04 -1.49 -1.03 -1.01 -1.22 -1.25 -1.891 -1.25 
155 -2.20 -1.96 -2.00 -0.58 -1.40 -1.51 -1.47 0.79 1.13 
156 0.47 0.83 0.31 1.09 0.55 0.69 0.67] 1.49 1.76 
157 -0.37 -0.67 0.31 -0.42 -0.49 -1.07 -0.42 -1.46 -0.78 
158 1.47 1.17 1.33 0.64 1.19 0.40 0.96 0.65 1.44 
159 0.47 0.29 0.05 0.64 -0.23 0.54 0.23 0.93 1.60 
160 0.80 0.63 1.21 1.55 1.58 0.99 1.39 “008) 0.33 
161 -2.53 -2.79 -1.87 -2.24 -2.44 -1.96 -2.231 -1.89 -2.05 
162 -1.03 -0.92 -0.08 -0.88 -0.49 -0.34 -0.46 -0.48 -0.62 
274 
AS AT AU AV AW AX AY AZ BA 
163 
-0.53 -0.13 0.44 0.18 0.81 
-0.49 0.27 -0.34 
-0.14 
164 -1.871 -2.00 -1.49 -2.09 -1.53 -1.66 
-1.76 -1.75 -1.73 
165 1.63 1.04 1.85 0.94 0.81 1.43 1.32 -0.06 0.02 
166 -0.20 -0.63 -0.72 -0.73 -0.49 
-0.49 -0.64 -0.76 
-1.25 
167 0.63 0.67 0.44 0.18 0.29 -0.19 0.20 0.93 0.49 
168 -0.371 -0.71 -0.72 -1.03 -0.75 
-0.63 -0.82 -1.18 -0.94 
169 0.80 0.54 0.95 1.09 -0.10 0.84 0.70 0.51 0.65 
170 0.13 0.04 -0.46 -0.27 -0.23 0.25 -0.20 0.23 0.17 
171 -0.20 -0.29 -0.85 -0.73 -0.62 -0.34 -0.67 -1.04 
-0.30 
172 0.47 0.63 -0.97 -1.18 -1.14 -0.49 -1.00 -1.04 -0.62 
173 -0.70 -0.79 0.18 -0.12 -0.49 -0.49 -0.24 -1.04 -0.62 
174 0.13 0.04 -0.46 -0.27 -0.23 0.25 -0.20 0.23 0.17 
175 -1.03 -1.08 1.08 0.03 0.81 0.99 0.78 0.51 -0.62 
176 0.80 0.58 1.46 1.55 1.32 0.99 1.39 1.49 1.44 
177 0.13 -0.54 -0.85 -1.03 -0.75 -0.49 -0.82 -1.46 -1.73 
178 0.13 0.08 2.10 2.91 2.49 2.75 2.66 1.63 0.17 
179 1.30 1.17 -0.33 -0.12 -0.75 -0.19 -0.38 -0.20 -0.46 
180 0.63 1.25 1.851 1.55 1.84 1.28 1.72 -0.48 -0.30 
181 0.63 0.75 0.82 1.24 0.81 0.40 0.85 0.93 0.65 
182 0.63 0.75 0.56 0.79 0.68 0.40 0.63 -0.20 -0.46 
183 -0.37 -0.42 -0.08 0.18 0.42 0.69 0.30 -0.90 -1.10 
184 -1.03 -0.67 -0.72 -1.33 -1.40 -1.66 -1.33 0.08 -0.62 
185 1.13 1.04 0.18 0.33 0.68 0.84 0.52 0.93 0.97 
186 -0.87 -1.00 0.31 0.03 0.42 0.99 0.45 -0.20 -0.46 
187 
-0.70 -0.67 -0.59 -0.58 -0.49 -0.63 -0.60 -0.62 -0.94 
188 -0.87 -1.04 0.31 0.79 -0.23 1.28 0.52 -0.06 0.97 
189 1.30 1.46 -0.21 -0.42 -0.49 -0.34 -0.38 0.081 0.17 
190 1.13 1.00 0.18 -0.27 0.03 0.54 0.12 0.08 -0.62 
191 -1.201 -1.08 -2.13 -1.64 -2.05 -1.51 -1.94 1.07 -0.62 
192 -0.87 -0.50 0.82 -0.27 0.55 -0.49 0.20 0.65 0.49 
193 -1.20 -1.04 0.821 -0.27 0.16 -0.04 0.20 -1.75 -2.37 
194 
-0.53 -1.17 1.08 0.64 0.29 -0.04 0.52 1.21 0.65 
195 -1.03 -0.67 -0.72 -1.33 -1.40 -1.66 -1.33 0.08 -0.62 
196 -0.53 -1.13 1.08 0.64 0.29 -0.04 " 0.521 1.21 0.65 
197 0.80 0.96 0.31 0.03 -0.10 0.40 0.16 -0.34 0.17 
198 1.80 1.33 1.59 1.09 1.71 0.69 1.36 -0.20 -0.46 
199 0.97 1.38 1.46 1.85 1.45 2.16 1.79 1.92 1.76 
200 1.47 1.54 1.46 1.70 1.06 1.57 1.501 1.491 1.29 
201 -0.70 -0.54 -1.36 -0.73 -0.49 -1.07 -0.96 0.08 0.81 
202 -0.87 -0.75 -1.74 -1.79 -1.92 -1.96 -1.94 -1.89 -2.05 
203 -0.20 -0.04 -0.85 -0.12 -0.49 -1.22 -0.71 -0.62 -0.46 
204 
-0.53 -1.13 1.08 0.64 0.29 -0.04 0.52 1.21 0.65 
205 -1.03 0.38 -1.36 -1.18 -1.01 -1.07 -1.22 -0.76 -0.30 
206 -0.70 -0.58 0.05 -0.42 0.16 -0.04 -0.06 -0.76 -0.46 
207 0.63 0.54 0.82 0.48 0.42 1.43 0.81 -0.20 0.17 
208 1.13 1.33 0.31 1.24 0.16 0.69 0.59 1.07 1.92 
209 -1.20 -0.96 0.18 0.48 0.29 1.13 0.52 0.08 0.17 
210 -1.20 -1.08 -2.13 -1.64 -2.05 -1.51 -1.94 1.07 -0.62 
211 -0.03 -0.21 -0.59 -0.27 -0.49 -0.34 -0.46 0.65 0.65 
212 0.80 0.13 -0.46 -0.42 -0.62 0.10 -0.38 ~~ 0.651 0.97 
213 -0.37 -0.25 0.56 1.39 0.29 0.99 0.81 0.37 0.49 
214 1.80 1.83 1.46 2.15 2.62 2.31 2.22 0.51 1.29 
215 -0.37 -0.17 -1.10 -1.33 -1.53 -1.07 -1.33 0.08 0.02 
216 1.47 1.42 0.95 1.09 1.19 0.99 i.iol 0.37 0.81 
275 
AS AT AU AV AW AX AY AZ BA 
217 
-0.53 -0.92 0.31 -0.42 0.29 0.40 0.16 -1.18 -1.41 
218 -0.37 -0.67 0.311 -0.42 -0.49 -1.07 -0.42 -1.46 -0.78 
219 -0.87 -0.50 0.31 0.64 0.29 0.84 0.52 1.21 0.33 
220 0.30 0.29 0.56 0.79 0.68 0.10 0.56 1.21 1.13 
221 1.13 0.92 1.33 1.39 2.62 2.16 1.97 0.51 0.49 
222 -0.201 -0.13 0.18 0.64 0.29 0.10 0.30 0.08 0.81 
223 -0.20 -0.04 -0.85 -0.12 -0.49 -1.22 -0.71 -0.62 -0.46 
224 0.801 0.58 -1.87 -1.48 -1.14 -1.22 -1.51 -0.901 -0.14 
225 1.63 1.38 0.05 -0.58 0.42 -0.04 -0.02 2.06 1.76 
226 -0.53 -0.75 -0.21 -0.27 -0.49 -0.04 -0.28 -1.75 -1.57 
227 1.63 2.29 0.69 -0.42 0.68 0.54 0.41 1.21 0.65 
228 -1.03 -1.13 -1.36 -1.18 -1.14 -0.78 -1.18 -0.76 0.02 
229 -0.37 0.54 0.69 0.94 0.55 0.99 0.81 0.65 0.49 
230 -0.37 -0.46 -0.59 -0.27 -0.88 -0.93 -0.71 -1.18 -1.25 
231 -2.20 -1.96 -2.00 -0.58 -1.40 -1.51 -1.47 0.79 1.13 
232 0.47 0.79 0.31 0.48 0.55 0.54 0.49 -0.90 -0.78 
233 0.13 0.08 0.69 0.79 0.55 0.54 0.67 0.65 0.33 
234 0.97 0.79' 0.56' 0.18 0.81 0.25 0.49 0.37 -0.30 
235 -0.20 -0.25 -1.87 -1.48 -1.14 -1.22 -1.51 -0.90 -0.14 
236 -0.871 -1.29 -1.10 -0.88 -1.01 -0.93 -1.04 -0.90 0.02 
237 0.47 0.421 0.18 0.18 0.03 0.69 0.27 -0.20 -0.14 
238 0.97 0.251 -1.36 -1.18 -0.75 -1.07 -1.14 -0.34 -0.14 
239 0.97 0.88 0.18 0.48 0.29 1.13 0.52 0.08 0.17 
240 0.47 0.29 -0.08 -0.42 0.03 -0.34 -0.20 -0.48 -0.46 
241 0.47 0.79 0.31 0.48 0.55 0.54 0.49 -0.90 -0.78 
242 0.80 0.83 0.69 0.94 0.55 0.99 0.81 0.65 0.49 
243 0.30 0.67 2.62 0.64 1.32 1.13 1.54 0.231 0.33 
244 
-0.53 -0.83 0.18 -0.12 -0.62 0.10 -0.13 -0.06 -0.46 
245 -0.53 -0.54 -1.49 -1.48 -1.66 -1.37 -1.58 -1.04 -0.78 
246 -0.37 -0.38 0.31 0.33 0.29 0.25 0.30 -0.20 0.02 
247 0.47 0.33 1.46 1.39 1.71 2.01 1.72 -0.341 -0.46 
248 -0.03 -0.08 0.56 1.24 0.55 0.84 0.81 -0.90 -0.94 
249 -0.03 -0.29 -0.59 -1.18 -1.14 -1.37 -1.11 -0.06 -0.62 
250 0.13 -0.33 -0.21 -0.42 -0.23 -0.19 -0.28 -0.20 -0.14 
251 0.13 0.04 -0.46 -0.27 -0.23 0.25 -0.20 0.23 0.17 
252 0.13 -0.21 -0.08 -0.27 -0.10 0.10 -0.09 0.08 -0.78 
253 0.47 0.25 -0.08 0.03 0.55 0.69 0.30 -0.20 0.65 
254 -0.03 0.00 -1.36 -1.18 -0.75 -1.07 -1.14 -0.34 -0.14 
255 -0.70 -0.58 0.05 -0.42 0.16 -0.04 -0.06 -0.76 -0.46 
256 -1.87 -1.71 -0.85 -1.03 -1.27 -1.37 -1.18 -1.32 -1.25 
257 -1.03 -0.67 -0.72 -1.33 -1.40 -1.66 -1.33 0.08 -0.62 
258 0.80 0.83 0.69 0.94 0.55 0.99 0.81 0.65 0.49 
259 -0.20 -0.54 -0.72 -1.03 -1.27 -0.93 -1.04 -1.18 -1.25 
260 -0.70 -0.58 0.05 -0.42 0.16 -0.04 -0.06 -0.761 -0.46 
261 -0.53 -0.75 -0.21 -0.27 -0.49 -0.04 -0.28 -1.75 -1.57 
262 0.63 0.42 0.56 0.18 0.29 0.84 0.49 0.08 0.49 
263 -0.87 -0.50 -0.85 -1.03 -0.75 0.40 -0.60 -0.201 -0.30 
264 -2.20 -1.88 0.18 -0.42 0.68 -0.04 0.12 0.23 0.17 
265 0.30 0.38 1.08 1.70 0.42 0.54 0.96 1.07 1.92 
266 -0.20 -0.42 -0.46 -0.88 -0.23 -0.63 -0.57 -0.761 -0.30 
267 0.80 1.21 0.82 1.09 0.81 1.57 1.10 1.07 0.97 
268 -0.87 -1.25 1.08 0.64 0.29 -0.04 0.52 1.21 0.65 
269 -0.03 0.00 -1.36 -1.18 -0.75 -1.07 -1.14 ~-034| -0.14 
270 0.63 1.04 2.23 2.00 2.23 1.43 2.08 1.92 1.44 
276 
AS AT AU AV AW AX AY AZ BA 
271 -0.87 -0.13 1.59 2.45 1.19 0.25 1.43 -0.72 
-0.73 
272 1.30 1.71 1.46 1.55 1.32 1.43 1.50 1.77 2.08 
273 -2.20 -1.96 -2.00 -0.58 -1.40 -1.51 -1.47 0.79 1.13 
274 0.971 0.75 0.69 -0.42 0.16 0.40 0.23 0.23 
-0.30 
275 -1.70 -1.29 -0.59 -1.18 -0.62 -0.78 -0.82 -1.46 
-1.73 
276 -0.70 -0.17 -0.33 -0.12 -0.23 -1.37 -0.53 -0.62 0.02 
277 -0.37 -0.63 0.18 0.48 0.42 0.25 0.34 0.23 0.81 
278 1.47 1.42 0.95 1.09 1.19 0.99 1.10 0.37 0.81 
279 -0.20 -0.67 0.05 -0.12 0.03 -0.19 -0.06 -0.90 -0.30 
280 -0.03 -0.33 -0.97 0.18 -0.36 -0.34 -0.42 -0.76 -1.41 
281 -0.03 -0.42 -0.33 -0.88 -0.36 -0.19 -0.46 -0.20 -0.30 
282 -1.37 -1.58 -2.00 -2.24 -2.18 -2.25 -2.27 -2.59 -2.68 
283 0.80 0.83 0.69 0.94 0.55 0.99 0.81 0.65 0.49 
284 
-0.53 -0.75 -0.21 -0.27 -0.49 -0.04 -0.28 -1.75 -1.57 
285 1.131 0.71 0.44 -0.12 -0.23 0.69 0.20 1.49 1.44 
286 0.80 0.42 -0.85 -0.42 -1.14 -0.63 -0.82 0.51 0.17 
287 0.471 0.17 0.95 1.09 0.81 0.69 0.92 0.65 0.65 
288 0.30 0.21 0.56 0.64 0.94 0.84 0.78 -0.48 -0.14 
289 1.80 1.88 0.95 1.39 0.42 0.84 0.92 0.65 1.44 
290 1.13 1.13 -0.33 0.33 0.55 0.54 0.27 -1.18 0.02 
291 0.97 1.08 0.56 0.18 0.81 1.87 0.88 1.07 0.33 
292 -1.87 -1.58 0.31 0.03 -0.10 0.40 0.16 -0.34 0.17 
293 -1.03 -0.83 0.18 0.33 0.03 0.25 0.20 1.21 0.97 
294 -0.70 -0.67 -0.08 -0.58 -0.23 -0.34 -0.31 -0.90 -0.46 
295 -0.87 -1.29 -1.10 -0.88 -1.01 -0.93 -1.04 -0.90 0.02 
296 1.47 1.17 0.05 0.18 0.16 0.69 0.27 0.65 -0.14 
297 
-0.20' -0.13 0.18 0.64 0291 0.10 0.30 0.08 0.81 
298 -0.03 -0.33 -0.97 0.18 -0.36 -0.34 -0.42 -0.76 -1.41 
299 1.63 1.331 0.05 0.18 -0.10 0.54 0.16 0.79 0.81 
300 0.13 0.08 0.69 0.79 0.55 0.54 0.67 0.65 0.33 
301 1.97 1.38 0.05 -0.58 0.42 -0.04 -0.02 2.06 1.76 
302 0.30 0.00 0.44 0.33 1.84 0.54 0.85 1.35 -0.30 
303 -0.37 -0.25 -0.08 0.03 -0.23 -0.19 -0.13 -0.06 -0.62 
304 0.63 1.25 1.85 1.55 1.84 1.28 1.72 -0.48 -0.30 
305 1.30 0.79 1.21 -0.12 0.29 0.40 0.49 -0.76 -0.62 
306 0.47 0.25 1.21 0.94 0.29 1.571 1.03 0.65 0.65 
307 0.30 0.21 0.56 0.64 0.94 0.84 0.78 -0.48 -0.14 
308 0.30 0.33 1.08 0.48 0.55 1.13 0.851 0.231 0.17 
309 0.30 0.13 0.18 -0.12 -0.36 0.40 0.01 -0.34 -0.62 
310 -0.87 -1.79 -3.79 -2.85 -2.96 -3.57 -3.46 -2.03 -1.73 
311 0.47 0.29 0.18 -0.58 0.42 -0.04 0.01 0.65 0.49 
312 -0.37 -0.79 -0.85 -0.12 -1.27 -0.19 -0.67 -0.76 -0.14 
313 -0.37 -0.67 0.31 -0.42 -0.49 -1.07 -0.42 -1.46 -0.78 
314 0.97 0.79 0.56 0.18 0.81 0.25 0.49 0.37 -0.30 
315 0.30 -0.04 -0.33 -0.12 -0.75 -0.63 -0.49 0.37 -0.30 
316 -0.70 0.33 0.18 0.64 0.03 -0.19 0.16 0.23] 1.76 
317 -1.20 -0.71 -1.49 -1.79 -1.40 -1.51 -1.62 -2.31 -1.57 
318 1.13 1.71 1.72 1.70 1.71 1.43 1.72 1.35 0.97 
319 1.63 1.38 0.05 -0.58 0.42 -0.04 -0.02 2.06 1.76 
320 -1.03 0.38 -1.36 -1.18 -1.01 -1.07 -1.22 -0.76 -0.30 
321 0.13 0.67 1.46 0.94 0.94 1.28 1.21 0.65 0.02 
322 0.80 0.83 0.31 1.09 0.81 0.10 0.59 1.351 0.33 
323 -0.20 -0.21 0.82 0.03 0.55 0.69 0.56 0.51 -0.30 
324 -0.37 -0.79 -0.85 -0.12 -1.27 -0.19 -0.67 -0.76! -0.14 
277 
as r AT | All A V AW AX AY AZ BA 
325 0.63 0.75 0.82 1.24 0.81 0.40 0.85 0.93 0.65 
326 -0.20 -0.83 0.05 -0.73 0.16 -0.04 
-0.13 -0.62 -0.78 
327 
-0.53 -0.75 -0.21 -0.27 -0.49 -0.04 -0.28 -1.75 -1.57 
328 -0.20 -0.13 0.18 0.64 0.29 0.10 0.30 0.08 0.81 
329 0.97 0.96 1.59 1.70 1.32 0.99 1.46 1.07 1.13 
330 -1.37 -1.25 -0.85 -0.73 -0.62 -0.63 -0.75 -0.90 -0.46 
331 1.13 1.33 0.95 1.85 0.81 1.57 1.32 0.37 0.81 
332 -0.37 
-0.63 0.18 0.48 0.42 0.25 0.34 0.23 0.81 
333 0.13 -0.17 -0.97 -0.42 -1.14 -0.78 -0.89 0.08 0.17 
334 1.13 1.25 2.62 2.61 2.75 2.31 2.70 2.76 3.03 
335 -0.37 -0.13 -0.08 0.03 -0.23 -0.34 -0.17 0.37 -0.14 
336 1.30 1.67 1.46 1.55 1.71 1.28 1.57 3.18 2.87 
337 0.47 0.13 -0.33 -0.12 -0.49 -0.04 -0.28 -0.76 -0.78 
338 1.13 1.13 -0.33 0.33 0.55 0.54 0.27 -1.18 0.02 
339 -0.37 -0.46 -0.59 -0.12 -0.88 -0.78 -0.64 0.51 0.49 
340 0.13 0.79 -0.08 0.03 -0.10 -0.04 -0.06 -0.20 -0.30 
341 
-0.37 
-0.63 0.18 0.48 0.42 0.25 0.34 0.23 0.81 
342 -0.37 -0.08 -1.36 -0.73 -0.49 -1.07 -0.96 0.08 0.81 
343 0.63 0.58 0.56 0.33 0.03 -0.63 0.09 -1.04 -0.62 
344 -2.37 
-2.13 -1.62 -1.64 -2.18 -1.81 -1.91 -3.01 -2.21 
345 1.13 1.13 0.31 1.39 1.19 1.57 1.14 0.79 1.60 
346 0.97 0.79 0.56 0.18 0.81 0.25 0.49 0.37 -0.30 
347 0.13 0.04 0.69 -0.12 0.55 -0.19 0.27 -0.34 0.02 
2.63 2.46 1.21 0.94 1.58 1.28 1.32 1.63 2.40 
13491 1.30 1.25 -0.33 -0.27 -0.23 0.10 -0.20 -1.18 -1.57 
-1.03 -0.67 -0.72 -1.33 -1.40 -1.66 -1.33 0.08 -0.62 
351 0.80 0.67 0.18 0.48 0.29 1.13 0.52 0.08 0.17 
352 0.13 -0.04 0.69 0.18 0.81 -0.04 0.45 -0.34 -0.30 
278 
BB BC BD BE BF BG BH Bl 
1 ZlOScienc ZlOSocSci Z10AVG PCIOWAS Z IOWA MEAPOVER ZMEAPOVER RB Cluster 
2 -0.97 -0.80 -1.23 73 0.44 1308 -0.84 1 
3 1.57 1.03 1.44 81 1.33 1418 1.23 3 
4 -2.08 -1.80 -2.10 66 -0.33 1301 -0.98 3 
5 -0.17 -0.63 -0.10 57 -1.33 1317 -0.69 1 
6 0.14 0.53 0.11 77 0.89 1327 -0.50 1 
7 0.78 0.53 0.86 57 -1.33 1359 0.12 3 
8 -0.02 0.70 0.57 66 -0.33 1351 -0.04 1 
9 1.25 1.03 1.11 75 0.67 1303 -0.95 4 
10 0.78 0.37 0.73 76 0.78 1422 1.30 1 
11 -0.97 -0.80 -0.85 78 1.00 1348 -0.10 3 
12 0.62 0.37 0.32 76 0.78 1336 -0.32 3 
13 0.94 0.53 0.65 74 0.56 1383 0.57 3 
14 -0.17 -0.30 -0.27 74 0.56 1322 -0.59 3 
15 1.10 1.87 1.28 65 -0.44 1392 0.73 1 
16 -1.29 -1.13 -1.35 58 -1.22 1265 -1.66 1 
17 0.14 0.20 0.32 58 -1.22 1383 0.56 3 
18 -0.97 0.20 -0.10 66 -0.33 1415 1.17 1 
19 -0.65 0.37 -0.27 69 0.00 1320 -0.62 1 
20 -1.13 -1.63 -1.39 65 -0.44 1265 -1.66 3 
21 0.14 -0.13 -0.23 67 -0.22 1363 0.18 1 
22 -0.49 -0.30 -0.52 73 0.44 1326 -0.51 3 
23 0.78 0.53 0.36 67 -0.22 1388 0.65 3 
24 0.94 1.03 1.40 82 1.44 1409 1.06 1 
25 0.94 1.03 1.07 70 0.11 1367 0.26 3 
26 -0.02 -0.80 -0.52 70 0.11 1340 -0.25 1 
27 1.25 1.87 1.73 78 1.00 1468 2.16 1 
28 -0.33 0.20 -0.06 72 0.33 1362 0.16 1 
29 0.78 1.87 1.19 76 0.78 1442 1.67 1 
30 -1.29 -1.30 -1.31 68 -0.11 1304 -0.92 4 
31 0.30 -0.13 -0.31 71 0.22 1365 0.23 1 
32 0.94 1.03 1.03 68 -0.11 1382 0.54 3 
33 -0.33 -0.47 -0.14 64 -0.56 1371 0.34 1 
34 -0.33 -0.80 -0.43 63 -0.67 1301 -0.98 5 
35 0.30 0.03 0.44 76 0.78 1387 0.64 1 
36 -3.03 -2.63 -2.85 36 -3.67 1189 -3.09 4 
37 -0.49 -0.47 -0.48 66 -0.33 1319 -0.64 1 
38 1.57 1.03 1.44 82 1.44 1452 1.86 3 
39 0.62 0.70 0.78 78 1.00 1403 0.93 5 
40 0.78 1.87 1.19 82 1.44 1442 1.67 1 
41 0.46 1.37 0.98 74 0.56 1417 1.20 3 
42 1.25 1.70 1.82 70 0.11 1417 1.20 1 
43 -0.33 -0.47 -0.27 70 0.11 1348 -0.10 3 
44 -0.02 -0.13 -0.23 65 -0.44 1371 0.34 1 
45 -1.44 -1.13 -1.39 39 -3.33 1229 -2.34 4 
46 -0.02 -0.13 -0.23 61 -0.89 1371 0.34 3 
47 0.46 1.20 1.19 75 0.67 1421 1.28 4 
48 -0.17 -0.30 -0.27 74 0.56 1322 -0.59 3 
49 -0.49 -0.47 -0.77 75 0.67 1368 0.29 3 
50 -1.44 -0.80 -1.10 58 -1.22 1258 -1.80 4 
51 -0.02 0.03 0.03 71 0.22 1380 0.51 1 
52 1.57 1.87 2.15 82 1.44 1423 1.33 1 
53 -1.44 -0.13 -0.43 68 -0.11 1332 -0.40 3 
54 -0.17 -0.30 -0.27 72 0.33 1322 -0.59 3 
279 
BB BC BD BE BF BG BH Bl 
55 0.30 -0.13 0.03 72 0.33 1343 -0.18 1 
56 -1.29 0.20 -0.77 73 0.44 1326 -0.51 3 
57 0.30 0.20 0.32 72 0.33 1377 0.45 1 
58 -3.03 -2.13 -2.68 30 -4.33 1198 -2.93 3 
59 -0.17 -0.63 -0.10 66 -0.33 1319 -0.64 1 
60 -0.33 -0.80 -0.43 63 -0.67 1301 -0.98 1 
61 0.94 1.03 0.821 60 -1.00 1368 0.27 3 
62 -1.60 -1.80 -1.93 57 -1.33 1261 -1.74 1 
63 0.62 -0.13 0.36 ~7S\ 0.67 1365 0.23 3 
64 -0.97 
-0.131 -0.14 69 0.00 1363 0.18 3 
65 -1.13 -0.80 -1.14 61 -0.89 1328 -0.48 3 
66 2.21 2.37 2.07 81 1.33 1408 1.04 1 
67 -0.17 -0.30' -0.27 74 0.56 1322 -0.59 1 
68 1.57 1.87 2.15 84 1.67 1463 2.07 1 
69 -1.76 -0.971 -1.06 ~77 0.89 1361 0.15 3 
70 0.78 0.53 0.36 67 -0.22 1388 0.67 1 
71 0.78 0.53 0.36 67 -0.22 1388 0.65 3 
72 0.46 0.53 0.53 70 0.11 1402 0.92 1 
73 -0.17 -0.63 -0.23 61 -0.89 1316 -0.70 3 
74 0.94 0.53 0.57 71 0.22 1403 0.95 3 
75 -1.76 -0.97 -1.06 74 0.56 1361 0.15 3 
76 -0.17 -0.13! -0.27 62 -0.78 1358 0.08 1 
77 
-1.13 -0.80 -1.02 77 0.89 1350 -0.06 3 
78 0.46 0.20 0.65 67 -0.22 1393 0.76 1 
79 0.94 1.87 1.651 91 2.44 1455 1.92 5 
80 -0.81 -0.80 -1.10 70 0.11 1316 -0.70 1 
81 0.30 -0.131 0.03 72 0.33 1343 -0.18 3 
82 1.57 2.53 2.19 80 1.22 1421 1.28 3 
83 -0.02 0.03 0.15 73 0.44 1354 0.021 3 
84 -0.17 -0.47 -0.27 61 -0.89 1306 -0.89 1 
85 -0.33 -0.30 -0.31 75 0.67 1328 -0.471 3 
86 -0.02 0.37 0.03 79 1.11 1424 1.34 1 
87 1.25 1.70 1.82 74 0.56 1411 1.09 3 
88 0.14 0.03 0.32 61 -0.89 1296 -1.08 3 
89 0.62 0.53 0.44 75 0.67 1350 -0.06 3 
90 0.62 -0.13 0.36 74 0.56 1365 0.23 1 
91 0.78 0.531 0.86 57 -1.33 1359 0.12 1 
92 -1.44 -1.971 -2.02 68 -0.11 1297 -1.061 3 
93 0.78 0.87 0.61 71 0.22 1334 -0.36 1 
94 0.14 0.87 0.69 65 -0.44 1402 0.92 1 
95 -1.92 -1.13 -1.56 69 0.00 1305 -0.91 1 
96 -1.60 -1.47 -1.64 45 -2.67 1259 -1.77 3 
97 -1.29 -1.30 -1.14 69 0.00 1326 -0.51 3 
98 -0.97 -0.80 -0.98 51 -2.00 1262 -1.72 3 
99 -0.97 -0.13 -0.14 61 -0.89 1284 -1.30 1 
100 -0.49 0.20 -0.18 76 0.78 1334 -0.36 1 
101 -0.17 0.37 0.32 73 0.44 1371 0.34 3 
102 -0.02 0.03 -0.02 77 0.89 1404 0.97 3 
103 0.62 0.20 0.23 65 -0.44 1320 -0.62 3 
104 -0.81 -0.80 -1.06 61 -0.89 1301 -0.98 1 
105 0.62 -0.13 0.36 75 0.67 1365 0.23 3 
106 -0.81 -0.30 -0.23 76 0.78 1368 0.27 1 
107 -1.44 -1.97 -2.02 58 -1.22 1297 -1.06 3 
108 -0.81 -0.13 -0.64 69 0.00 1313 -0.76 3 
280 
BB BC BD BE BF BG BH Bl 
109 0.94 1.03 0.90 60 -1.00 1369 0.31 3 
110 0.00 0.00 -0.01 69 0.00 1350 
-0.05 1 
111 0.46 0.87 0.73 76 0.78 1373 0.38 3 
112 
-0.33 -0.97 -0.60 64 -0.56 1309 
-0.83 1 
113 -0.33 -0.30 -0.77 66 -0.33 1395 0.79 1 
114 
-1.13 -1.63 -1.64 69 0.00 1299 
-1.02 1 
115 -0.49 -0.97 -0.89 57 -1.33 1265 
-1.66 1 
116 1.57 2.53 2.19 80 1.22 1421 1.28 3 
117 0.78 1.03 0.90 77 0.89 1406 1.00 1 
118 1.10 0.03 0.32 77 0.89 1329 
-0.45 1 
119 -0.65 -0.97 -0.89 71 0.22 1363 0.18 3 
120 0.78 0.87 0.61 82 1.44 1407 1.01 1 
121 -0.17 -0.631 -0.35 74 0.56 1361 0.15 1 
122 0.00 0.00 -0.01 52 -1.89 1360 0.13 1 
123 1.10 0.70 0.94 76 0.78 1408 1.04 1 
124 -0.33 0.70 0.36 79 1.11 1337 -0.31 1 
125 -0.49 -0.30 -0.52 73 0.44 1326 -0.51 1 
126 1.25 0.701 1.11 1 87 2.00 1428 1.42 3 
127 1.10 0.87 0.78 75 0.67 1341 -0.23 3 
128 -1.13 -0.13 -0.89 81 1.33 1326 -0.51 3 
129 -0.97 -0.47 -0.68 54 -1.67 1274 -1.49 ' 1 
130 -0.17 -0.30 -0.27 74 0.56 1322 -0.59 1 
131 -0.17 -0.30 -0.27 74 0.56 1322 -0.59 1 
132 0.46 0.20 0.57 76 0.78 1399 0.87 1 
133 0.78 0.53 0.36 73 0.44 1388 0.65 3 
134 
-0.49 -1.47 -0.77 68 -0.11 1278 -1.41 1 
135 1.25 0.37 0.73 78 1.00 1403 0.95 1 
136 -0.02 -0.13 -0.23 67 -0.22 1371 0.34 3 
137 0.62 -0.13 0.15 78 1.00 1362 0.16 3 
138 -2.08 -1.80 -2.10 ~35l -3.78 1175 -3.36 4 
139 -0.33 0.37 0.03 76 0.78 1359 0.12 1 
140 0.78 2.03 1.65' 71 0.22 1423 1.31 3 
141 
-0.49 -0.30 -0.52 73 0.44 1326 -0.51 3 
142 0.46 0.37 0.28 ~72 0.33 1330 -0.43 1 
143 -1.29 -0.30 -0.89 68 -0.11 1344 -0.17 3 
144 -0.33 -0.80 -0.43 63 -0.67 1301 -0.981 1 
145 -0.02 0.37 0.07 77 0.89 1360 0.13 1 
146 -0.65 -0.97 -0.89 69 0.00 13631 0.18 3 
147 0.62 0.20 0.23 69 0.00 1320 -0.62 3 
148 0.30 0.03 0.44 76 0.78 1387 0.64 1 
149 0.62 1.20| 0.691 65 -0.44 1340 -0.251 3 
150 -2.87 -2.47 -2.77 40 -3.22 1222 -2.48 4 
151 -0.97 -0.80 -0.64 70 0.11 1333 -0.39 1 
152 1.89 1.20 1.44 74 0.56 14251 1.36 5 
153 1.41 0.70 0.90 71 0.22 1393 0.75 1 
154 -1.60 -1.80 -1.77 62 -0.78 1268 -1.60 3 
155 1.25 1.03 1.11 74 0.56 1303 -0.95 3 
156 1.73 1.87 1.82 80 1.22 1422 1.30 3 
157 -1.29 -1.30 -1.31 68 -0.11 1304 -0.92 1 
158 1.25 0.70 1.07 83 1.56 1420 1.26 3 
159 0.78 0.70 1.07 79 1.11 1386 0.62 3 
160 -0.33 -0.13 -0.02 79 1.11 1398 0.84 1 
161 -2.08 -1.97 -2.14 38 -3.44 1203 -2.82 4 
162 -0.65 -0.63 -0.64 61 -0.89 1312 -0.78 3 
281 
BB BC BD BE BF BG BH Bl 
163 -0.33 0.03 -0.23 67 -0.22 1353 -0.01 1 
164 
-2.08 -1.63 -1.93 42 -3.00 1234 -2.24 4 
165 0.94 0.20 0.28 75 0.67 1410 1.08 1 
166 -1.29 -0.63 -1.06 54 -1.67 1305 -0.91 1 
167 0.94 0.871 0.86 76 0.781 1388 0.67 1 
168 -1.29 -0.631 -1.10 57 -1.33 1298 -1.03 1 
169 0.94 0.37 0.65 81 1.33 1393 0.76 3 
170 -0.02 0.20 0.15 72 0.33 1353 -0.01 3 
171 -0.49 -0.97 -0.77 71 0.221 1317 -0.69 3 
172 
-1.29 -0.97 -1.06 77 0.89! 1322 -0.59 3 
173 -1.29 -1.30 -1.14 64 -0.56 1309 -0.83 5 
174 -0.02 0.20 0.15 73 0.44 1353 -0.01 1 
175 -0.65 0.201 -0.14 65 -0.44 1347 -0.12 1 
176 1.89 1.70 1.73 78 1.00 1432 1.48 3 
177 -1.76 -1.63 -1.77 63 -0.67 1288 -1.22 5 
178 1.57 0.53 1.07 74 0.56 1438 1.59 1 
179 -0.81 -0.63 -0.56 74 0.56 1357 0.07 5 
180 0.78 -0.13 -0.06 80 1.22 1417 1.20 1 
181 0.78 1.03 0.90 77 0.89 1406 1.00 3 
182 -0.33 -0.47 -0.39 68 -0.11 1375 0.42 1 
183 -0.97 -0.47 -0.93 70 0.11 1333 -0.37 3 
184 
-0.33 -0.80 -0.43 63 -0.67 1301 -0.98 1 
185 1.25 1.20 1.15 72 0.33 1409 1.06 3 
186 -0.33 -0.13 -0.31 68 -0.11 1338 -0.29 1 
187 -0.17 
-0.80 -0.68 63 -0.67 1313 -0.76 1 
188 1.10 0.20 0.57 80 1.22 1356 0.05 3 
189 -0.33 -0.47 -0.14 64 -0.56 1371 0.34 3 
190 -1.29 -0.47 -0.60 73 0.44 1364 0.21 3 
191 -0.97 -0.13 -0.14 61 -0.89 1284 -1.30 3 
192 1.25 1.03 0.90 62 -0.78 1366 0.24 3 
193 -1.44 -1.97 -2.02 58 -1.22 ' 1297 -1.06j 3 
194 0.78 0.53 0.86 57 -1.33 1359 0.121 3 
195 -0.33 -0.80 -0.43 63 -0.67 1301 -0.98 1 
196 0.78 0.53 0.86 57 -1.33 1360 0.13 5 
197 0.14 0.53 0.11 77 0.89 1378 0.48 1 
198 0.30 0.53 0.03 57 -1.33 1412 1.11 1 
199 1.41 2.201 1.94 80 1.22 1461 2.03 5 
200 1.10 1.87 1.53 81 1.33 1449 1.81 1 
201 0.62 1.20 0.69 65 -0.44 1334 -0.36 3 
202 -2.08 -1.80 -2.10 48 -2.33 1252 -1.91 4 
203 -0.49 -0.30 -0.52 73 0.44 1326 -0.51 3 
204 0.78 0.53 0.86 57 -1.33 1360 0.13 3 
205 -0.33 -0.97 -0.64 83 1.56 1320 -0.62 3 
206 -0.33 -0.80 -0.64 66 -0.33 1328 -0.48 3 
207 0.14 0.37 0.11 76 0.78 1385 0.60 3 
208 0.78 1.20 1.32 82 1.44 1420 1.26 3 
209 0.30 0.53 0.28 77 0.89 1352 -0.03 1 
210 -0.97 -0.13 -0.14 64 -0.56 1284 -1.30 3 
211 0.30 0.53 0.57 75 0.67 1350 -0.06 3 
212 0.94 0.53 0.82 71 0.22 1363 0.19 3 
213 1.25 0.20 0.61 72 0.33 1379 0.49 1 
214 0.94 0.37 0.82 83 1.56 1458 1.97 3 
215 -0.02 -0.30 -0.06 68 -0.11 1318 -0.65 3 
216 0.30 0.37 0.48 76 0.78 1417 1.20 1 
282 
BB BC BD BE BF BG BH Bl 
217 -0.81 -0.97 -1.18 64 -0.56 1315 -0.72 1 
218 -1.29 -1.30 -1.31 §8 -0.11 1304 -0.92 1 
219 0.62 2.03 1.11 72 0.33 1378 0.46 3 
220 0.46 0.70 0.94 81 1.33 1391 0.71 3 
221 0.14 0.53 0.44 77 0.89 1426 1.37 5 
222 0.62 -0.13 0.36 67 -0.22 1365 0.23 3 
223 -0.49 -0.30 -0.52 73 0.44 1326 
-0.51 5 
224 -0.17 -1.47 -0.73 59 -1.11 1316 -0.70 3 
225 1.25 1.70 1.82 80 1.22 1417 1.20 3 
226 -1.13 -1.63 -1.64 70 0.11 1299 -1.02 1 
227 1.89 1.20 1.32 64 -0.56 1435 1.55 1 
228 -0.65 -0.80 -0.60 64 -0.56 1292 -1.16 1 
229 1.25 0.37 0.73 78 1.00 1398 0.84 1 
230 -1.44 -1.63 -1.48 70 0.11 1298 -1.03 5 
231 1.251 1.03 1.11 771 0.89 1303 -0.95 3 
232 -0.65 -0.97 -0.89 72 0.33 1363 0.18 3 
233 0.94 0.53 0.65 74 0.56 1383 0.57 1 
234 0.78 0.53 0.36 671 -0.22 1388 0.65 3 
235 -0.17 -1.47 -0.73 33 -4.00 1299 -1.02 1 
236 -0.33 -1.13 -0.64 64 -0.56 1291 -1.17 3 
237 0.14 -0.63 -0.23 65 -0.44 1363 0.19 1 
238 -0.17 -0.301 -0.27 741 0.56 1327 -0.50 1 
239 0.30 0.53 0.28 69 0.00 1388 0.67 3 
240 -0.65 -0.30 -0.52 74 0.56 1344 -0.17 1 
241 
-0.65 -0.97 -0.89 76 0.78 1363 0.18 5 
242 1.25 0.37 0.73 78 1.00 1403 0.95 3 
243 0.46 0.87 0.48 75 0.67 1412 1.11 4 
244 -0.17 -0.13 -0.23 64 -0.56 1329 -0.45 3 
245 -1.29 -0.80 -1.06 57] -1.33 12851 -1.28 3 
246 -0.33 -0.47 -0.27 70 0.11 1348 -0.10 1 
247 -0.97 -0.13 -0.52 761 0.78 13891 0.68 5 
248 -1.13 -0.80 -1.02 77 0.89 1350 -0.06 3 
249 
-0.81 0.20 -0.35 52 -1.89 1315 -0.72 3 
250 0.14 -0.63 -0.23 76 0.78 1336 -0.32 3 
251 -0.02 0.20 0.15 56 -1.44 1353 -0.01 1 
252 -0.81 0.53 -0.27 ~66 -0.33 1342 -0.21 1 
253 -0.17 0.20 0.11 73 0.44 1368 0.27 3 
254 -0.17 -0.30 -0.27 78 1.00 1322 -0.59 3 
255 -0.33 -0.80 -0.64 66 -0.33 1328 -0.48 3 
256 -1.29 -1.13 -1.35 58 -1.22 1265 -1.66 1 
257 
-0.33 -0.80 -0.43 63 -0.67 1301 -0.98 3 
258 1.25 0.37 0.73 78 1.00 1403 0.95 1 
259 -1.76 -1.30 -1.48 53l -1.78 1289 -1.20 1 
260 -0.33 -0.80 -0.64 66 -0.33 1328 -0.48 3 
261 -1.13 -1.63 -1.64 70 0.11 1299 -1.02 1 
262 0.62 0.37 0.40 “761 0.78 1381 0.53 3 
263 -0.17 -0.13 -0.23 68 -0.11 1325 -0.53 1 
264 -0.17 -0.63 -0.10 86 1.89 1317 -0.69 3 
265 1.25 1.37 1.48 82 1.44 1413 1.12 3 
266 -0.17 -0.47 -0.48 65 -0.44 1323 -0.58 1 
267 -0.02 1.53 0.94 74 0.56 1422 1.30 1 
268 0.78 0.53 0.86 57 -1.33 1358 0.08 3 
269 -0.17 -0.30 -0.27 ~74 0.56 1322 -0.59 3 
270 0.94 1.87 1.65 ~84l 1.67 1455 1.92 3 
283 
BB BC BD BE BF BG BH Bl 
271 -0.92 
-0.58 -0.80 60 -1.00 1368 0.28 5 
272 1.41 1.20 1.73 79 1.11 1457 1.96 1 
273 1.25 1.03 1.11 69 0.00 1303 -0.95 3 
274 
-0.33 0.20 -0.06 61 -0.89 1373 0.37 5 
275 -1.44 -1.47 -1.64 46 -2.56 1276 i -1.46 4 
276 -0.17 -0.80 -0.43 62 -0.78 1329 -0.451 3 
277 0.78 0.37 0.57 65 -0.44 1360 0.13 3 
278 0.30 0.37 0.48 75 0.67 1417 1.20 1 
279 -0.33 -0.30 -0.52 57 -1.33 1328 -0.47' 3 
280 -0.33 -0.30 -0.77 61 -0.89 1322 -0.59 1 
281 -0.33 -0.301 -0.31 75 0.67 1328 -0.47 5 
282 -2.40 -2.47 -2.73 45 -2.67 1215 -2.60 4 
283 1.25 0.37 0.73 78 1.00 1403 0.95 1 
284 -1.13 -1.63 -1.64 69 0.00 1299 -1.02 1 
285 0.62 1.87 1.44 67 -0.22 1401 0.90 1 
286 0.30 0.53 0.40 65 -0.44 1351 -0.04 3 
287 0.30 0.03 0.44 76 0.78 1387 0.64 1 
288 -0.02 -0.13 -0.23 62 -0.78 1371 0.34 3 
289 1.25 0.70 1.07 80 1.22 1433 1.52 3 
290 -1.76 -0.97 -1.06 75 0.67 1361 0.151 3 
291 1.41 0.70 0.94 76 0.78 1414 1.15 3 
292 0.14 0.53 0.11 77 0.89 1328 -0.48 1 
293 1.73 1.37 1.40 72 0.33 1369 0.31 1 
294 
-0.81 -0.97 -0.85 58 -1.22 1316 -0.70 3 
295 -0.33 -1.13 -0.64 ~64 -0.56 1291 -1.17 3 
296 0.46 0.70 0.44 69 0.00 1392 0.73 1 
297 0.62 -0.13 0.36 71 0.22 1365 0.23 1 
298 -0.33 -0.30 -0.77 61 -0.89 1322 -0.59 1 
299 0.62 0.70 0.78 79 1.11 1399 0.871 3 
300 0.94 0.53 0.65 74 0.56 1383 0.571 1 
301 1.25 1.70 1.82 71 0.22 1417 1.201 3 
302 ~094l 0.53 0.69 68 -0.11 1387 0.64 1 
303 -0.97 -0.80 -0.64 69 0.00 1333 -0.39 3 
304 0.78 -0.13 -0.06 80 1.22 1417 1.20 5 
305 -0.65 0.03 -0.56 69 0.00 1369 0.31 1 
306 0.94 0.87 0.82 67 -0.22 1398 0.861 3 
307 -0.02 -0.13 -0.23 61 -0.89 1371 0.34 3 
308 -0.81 0.20 -0.06 75 0.67 1378 0.481 5 
309 -0.49 -0.47 -0.52 67 -0.22 1346 -0.14 4 
310 -0.49 -2.13 -1.73 58 -1.22 1203 -2.82 1 
311 0.62 0.37 0.57 62 -0.78 1371 0.34 3 
312 -0.65 -0.30 -0.52 69 0.00 1312 -0.78 1 
313 -1.29 -1.30 -1.31 68 -0.11 1304 -0.92 5 
314 0.78 0.53 0.36 67 -0.22 1388 0.65 1 
315 0.14 0.03 0.07 59 -1.11 1343 -0.20 3 
316 0.94 1.20 1.07 79 1.11 1385 0.60 1 
317 -2.24 -2.30 -2.27 55 -1.56 1257 -1.82 5 
318 0.94 1.53 1.28 85 1.78 1453 1.88 3 
319 1.25 1.70 1.82 79 1.11 1417 1.20 3 
320 -0.33 -0.97 -0.64 83 1.56 1320 -0.62 3 
321 0.78 0.87 0.61 82 1.44 1407 1.01 1 
322 0.94 0.70 0.90 76 0.78 1402 0.92 1 
323 0.94 0.37 0.40 68 -0.11 1370 0.32 3 
324 -0.65 -0.30 -0.52 69 0.00 1312 -0.78 3 
284 
BB BC BD BE BF BG BH Bl 
325 0.78 1.03 0.90 77 0.89 1406 1.00 5 
326 -0.33 -0.30 -0.56 57 -1.33 1323 -0.58 1 
327 
-1.13 -1.63 -1.64 69 0.00 1299 -1.02 1 
328 0.62 -0.13 0.36 75 0.67 1365 0.23 3 
329 1.25 1.20 1.23 74 0.56 1431 1.47 3 
330 -0.49 -0.80 -0.73 64 -0.56 1297 -1.06 1 
331 0.78 0.37 0.61 84 1.67 1423 1.31 3 
332 0.78 0.37 0.57 63 -0.67 1360 0.13 3 
333 0.62 0.37 0.32 76 0.78 1336 -0.32 1 
334 3.48 2.70 3.19 82 1.44 1504 2.85 3 
335 0.14 -0.131 0.07 63 -0.67 1348 -0.09 3 
336 2.68 3.70 3.32 63 -0.67 1489 2.57 1 
337 
-0.65 -0.30 -0.68 75 0.67 1336 -0.32 1 
338 -1.76 -0.97 -1.06 61 -0.89 1361 0.15 1 
339 -0.33 0.70 0.36 79 1.11 1337 -0.31 1 
340 -0.17 -0.63 -0.35 74 0.56 1361 0.15 1 
341 0.78 0.37 0.57 67 -0.22 1360 0.13 3 
342 0.62 1.20 0.691 83 1.56 1343 -0.18 1 
343 -0.81 -0.80 -0.89 72 0.33 1349 -0.07 1 
344 
-1.29 -2.30 -2.39 58 -1.22 1219 -2.53 1 
345 0.78 0.53 0.98 83 1.56 1422 1.30 1 
346 0.78 0.53 0.36 67 -0.22 1388 0.65 3 
347 -0.81 0.20 -0.27 62 -0.78 1355 0.04 1 
348 1.891 1.87 2.07 73 0.44 1474 2.29 1 
349 -1.44 
-1.13 -1.43 57 -1.33 1345 -0.151 1 
350 -0.33 -0.80 -0.43 63 -0.67 1301 -0.98 1 
351 0.30 0.531 0.28 76 0.78 1384 0.59 1 
352 -0.17 -0.13 -0.27 62 -0.78 1358 0.08 3 
285 
BJ BK 
1 RDG Cluster CAF 
2 8 0.017 
3 1 0.603 
4 8 -0.258 
5 6 -0.317 
6 8 -0.016 
7 8 0.083 
8 8 -0.015 
9 6 -0.104 
10 1 0.542 
11 8 0.249 
12 8 -0.046 
13 8 0.044 
14 6 -0.009 
15 1 0.386 
16 6 -0.384 
17 8 -0.158 
18 8 0.045 
19 8 0.023 
20 6 -0.276 
21 8 -0.040 
22 8 -0.092 
23 6 -0.303 
24 1 0.483 
25 6 -0.070 
26 8 0.068 
27 1 0.428 
28 8 -0.150 
29 8 0.196 
30 6 -0.193 
31 8 0.061 
32 8 0.136 
33 8 -0.147 
34 8 0.072 
35 1 0.588 
36 2 -0.672 
37 8 -0.087 
38 1 0.530 
39 1 0.796 
40 8 0.274 
41 8 0.126 
42 8 0.072 
43 8 0.100 
44 8 -0.097 
45 4 -0.568 
46 6 -0.275 
47 1 0.232 
48 8, -0.046 
49 1 0.306 
50 4 -0.143 
51 1 0.380 
52 1 0.952 
53 8 -0.166 
54 “61 -0.319 
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55 8 0.000 
56 8 0.107 
57 1 0.329 
58 2 -1.340 
59 8 -0.080 
60 8 -0.169 
61 8 -0.067 
62 3 -0.417 
63 8 0.200 
64 8 -0.149 
65 8 -0.209 
66 1 0.687 
67 6 -0.371 
68 1 0.788 
69 8 0.178 
70 6 -0.242 
71 8 -0.015 
72 8 0.158 
73 8 -0.239 
74 8 0.117 
75 8 0.121 
76 6 -0.180 
77 8 -0.014 
78 8 -0.167 
79 1 1.103 
80 8 -0.008 
81 8 -0.192 
82 1 0.433 
83 1 0.558 
84 8 -0.013 
85 6 -0.174 
86 8 0.078 
87 6 -0.134 
88 3 -0.153 
89 8 0.264 
90 8 0.112 
91 3 -0.136 
92 8 -0.248 
93 8 0.103 
94 3 -0.346 
95 8 -0.229 
96 4 -0.914 
97 6 -0.073 
98 4 -0.617 
99 6 -0.404 
100 0.182 
101 8 0.099 
102 8 0.278 
103 8 0.028 
104 6 -0.306 
105 6 -0.738 
106 8 0.161 
107 8 0.021 
108 6 -0.171 
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109 8 0.021 
no 6 -0.633 
111 8 0.044 
112 8 0.069 
113 8 0.052 
114 3 -0.200 
115 6 -0.314 
116 1 0.342 
117 8 0.136 
118 8 0.055 
119 8 -0.027 
120 8 0.327 
121 8 0.110 
122 8 -0.030 
123 1 0.309 
124 8 0.058 
125 6 -0.232 
126 8 0.174 
127 8 -0.057 
128 8 0.044 
129 6 -0.169 
130 8 0.028 
131 6 -0.342 
132 1 0.514 
133 8 -0.085 
134 3 -0.169 
135 8 0.298 
136 8 -0.114 
137 1 0.429 
138 2 -1.349 
139 8 0.167 
140 1 0.423 
141 8 0.019 
142 “8 -0.037 
143 6 -0.183 
144 6 -0.256 
145 8 0.220 
146 8 -0.014 
147 8 0.115 
148 3 0.032 
149 8 -0.020 
150 2 -1.684 
151 3 -0.097 
152 8 0.031 
153 8 0.057 
154 3 -0.253 
155 8 0.253 
156 1 0.613 
157 6 -0.158 
158 1 0.527 
159 8 0.265 
160 1 0.538 
161 4 -0.927 
162 3 -0.376 
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163 8 0.096 
164 4 
-0.700 
165 1 0.433 
166 3 -0.185 
167 1 0.534 
168 8 0.178 
169 1 0.526 
170 3 0.023 
171 8 0.026 
172 8 0.227 
173 6 -0.175 
174 8 0.117 
175 8 0.135 
176 1 0.637 
177 3 -0.064 
178 1 0.323 
179 8 0.252 
180 1 0.349 
181 8 0.029 
182 3 -0.196 
183 8 -0.134 
184 (f -0.236 
185 8 0.057 
186 8 -0.097 
187 8 0.006 
188 8 0.293 
189 8 -0.076 
190 1 0.394 
191 6 -0.337 
192 8 -0.085 
193 6 -0.265 
194 3 -0.122 
195 8 0.191 
196 3 0.201 
197 1 0.431 
198 8 0.145 
199 1 0.357 
200 1 0.536 
201 8 -0.030 
202 -1.010 
203 8 -0.091 
204 3 -0.214 
205 8 0.017 
206 8 0.095 
207 8 0.176 
208 1 0.515 
209 1 0.501 
210 6 -0.429 
211 1 0.361 
212 8 0.094 
213 8 -0.181 
214 8 0.309 
215 6 -0.148 
216 1 0.366 
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217 8 
-0.133 
218 3 -0.092 
219 8 0.045 
220 1 0.488 
221 8 0.127 
222 8 0.028 
223 8 0.037 
224 6 -0.493 
225 8 0.221 
226 6 -0.379 
227 8 
-0.125 
228 6 -0.249 
229 1 0.363 
230 3 -0.143 
231 8 0.384 
232 8 0.075 
233 8 0.113 
234 6 -0.255 
235 8 0.157 
236 6 -0.228 
237 6 -0.235 
238 6 -0.177 
239 8 0.042 
240 8 -0.049 
241 8 0.064 
242 8 0.350 
243 6 -0.394 
244 3 -0.074 
245 8 -0.053 
246 8 0.016 
247 1 0.400 
248 8 0.072 
249 6 -0.461 
250 8 0.259 
251 8 -0.039 
252 8 -0.110 
253 8 0.166 
254 8 -0.049 
255 8 0.254 
256 6 -0.218 
257 8 -0.107 
258 8 0.126 
259 6 -0.231 
260 6 -0.229 
261 8 -0.175 
262 8 0.129 
263 8 0.057 
264 6 -0.207 
265 1 0.351 
266 8 0.082 
267 1 0.404 
268 6 -0.277 
269 6 -0.212 
270 1 1.143 
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271 8 
-0.083 
272 8 0.231 
273 6 0.084 
274 8 -0.107 
275 4 -0.405 
276 8 0.100 
277 8 0.092 
278 1 0.607 
279 6 -0.609 
280 8 -0.058 
281 6 -0.186 
282 4 -0.957 
283 8 0.124 
284 3 -0.149 
285 8 0.088 
286 8 -0.111 
287 1 0.604 
288 8 0.021 
289 1 0.853 
290 6 -0.276 
291 8 0.083 
292 1 0.352 
293 8 -0.124 
294 3 -0.450 
295 8 -0.186 
296 8 0.145 
297 6 -0.102 
298 8 0.007 
299 1 0.551 
300 8 0.072 
301 8 -0.088 
302 8 0.053 
303 3 0.034 
304 8 0.202 
305 8 -0.023 
306 8 0.175 
307 6 -0.320 
308 ~T 0.310 
309 8 -0.054 
310 6 -0.390 
311 6 -0.272 
312 6 -0.411 
313 8 -0.149 
314 8 0.068 
315 8 0.116 
316 1 0.786 
317 6 -0.300 
318 1 0.986 
319 6 -0.369 
320 6 -0.383 
321 1 0.542 
322 8 0.218 
323 8 0.003 
324 ~8l -0.018 
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325 1 0.400 
326 3 
-0.205 
327 8 
-0.083 
328 6 0.004 
329 8 0.245 
330 6 -0.211 
331 1 0.435 
332 8 0.117 
333 8 0.110 
334 1 1.183 
335 8 -0.160 
336 1 0.523 
337 8 0.086 
338 8 0.093 
339 8 -0.064 
340 8 0.233 
341 8 0.019 
342 8 0.228 
343 8 0.154 
344 6 -0.349 
345 L 0.645 
346 8 0.146 
347 8 0.016 
348 8 0.071 
349 4 -0.561 
350 6 -0.060 
351 8 0.134 
352 6 -0.216 
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APPENDIX B 
COMMUNITY ACHIEVEMENT FACTOR DATA BASE 
COMMUNITY ACHIEVEMENT FACTOR DATA BASE 
This data base incorporates the formula factors for the impact of external 
demographics that were developed in the multiple regression analysis outlined in 
Chapter 6. The data in the columns is as follows: 
A Geogr. Name - Community 
B Z Score of college education level of community 
C Variable Community Achievement Factor (CAF) coefficient for Z COL 
D Z Score of average family income 
E Variable Community Achievement Factor (CAF) coefficient for family 
income 
F Z Score of poverty rate 
G Variable Community Achievement Factor (CAF) coefficient for poverty rate 
H Z Score of private school attendance rate 
I Variable Community Achievement Factor (CAF) coefficient for private 
school attendance rate 
J Z Score of Non-English speaking population 
K Variable Community Achievement Factor (CAF) coefficient for Non-English 
speaking population 
L Z Score of single-parent status 
M Variable Community Achievement Factor (CAF) coefficient for single-parent 
status 
N Total Community Achievement factor - the "handicap" that each city or town 
has in terms of educational achievement. The higher the number, the more 
positive impact the community's demographics have on educational 
outcomes. 
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Geogr. Name Z COL Variable CAF Z FAM$ Variable CAF Z POV 
Abington -0.30 -0.06 0.11 0.018 -0.590 
Acton 1.20 0.24 1.86 0.301 -1.170 
Acushnet -0.59 -0.12 -0.56 -0.091 -0.518 
Adams -0.59 -0.12 -1.28 -0.208 0.549 
Agawam -0.29 -0.06 -0.29 -0.047 
-0.409 
Alford -0.08 -0.02 -0.06 -0.010 -0.630 
Amesbury -0.20 -0.04 -0.24 -0.038 -0.152 
Amherst 1.45 0.30 -0.59 -0.096 2.620 
Andover 0.95 0.19 1.87 0.304 -0.992 
Arlington 0.55 0.11 0.42 0.069 -0.550 
Ashbumham -0.03 -0.01 -0.17 -0.028 -0.155 
Ashby -0.27 -0.05 0.15 0.024 -1.105 
Ashfield 0.53 0.11 -0.93 -0.151 0.109 
Ashland 0.361 0.07 0.77 0.1251 -1.264 
Athol -0.54 -0.11 -1.151 -0.186 1.252 
Attleboro -0.25 -0.05 -0.34 -0.055 -0.101 
Auburn -0.16 -0.03 -0.12 -0.020 -0.981 
Avon -0.50 -0.10 0.17 0.027 -0.678 
Ayer -0.45 -0.09 -1.17 -0.190 0.520 
Barnstable 0.05 0.01 -0.58 -0.094 -0.021 
Barre -0.19 -0.04 -0.57 -0.093 -0.281 
Becket -0.39 -0.08 -1.17 -0.189 0.796 
Bedford 0.59 0.12 1.37 0.222 -1.350 
Belchertown 0.07 0.01 -0.28 -0.046 0.682 
Bellingham -0.28 -0.06 0.26 0.042 -0.865 
Belmont 1.03 0.21 1.09 0.177 -0.823 
Berkley -0.48 -0.10 -0.13 -0.020 -0.856 
Berlin 0.08 0.02 0.41 0.066 -0.983 
Bemardston -0.39 -0.08 -0.63 -0.103 0.267 
Beverly 0.04 0.01 0.04 0.007 -0.084 
Billerica -0.25 -0.05 0.47 0.076 -1.173 
Blackstone -0.46 -0.09 -0.34 -0.054 -0.290 
Blandford -0.15 -0.03 -0.46 -0.075 -1.364 
Bolton 0.81 0.17 1.59 0.257 -1.377 
Boston 0.12 0.02 -1.06 -0.171 2.915 
Bourne -0.17 -0.04 -0.73 -0.119 -0.081 
Boxborough 1.10 0.23 1.08 0.175 -1.535 
Boxford 1.01 0.21 2.90 0.470 -1.364 
Boylston 0.381 0.08 0.74 0.119 -0.790 
Braintree -0.13 -0.03 0.36 0.058 -0.718 
Brewster 0.30 0.06 -0.60 -0.098 -0.401 
Bridgewater -0.19 -0.04 0.21 0.034 -0.762 
Brimfield -0.27 -0.05 -0.47 -0.076 -0.667 
Brockton -0.52 -0.11 -0.72 -0.117 1.752 
Brookfield -0.54 -0.11 -1.13 -0.183 0.117 
Brookline 1.36 0.28 1.15 0.187 0.438 
Buckland -0.06 -0.01 -0.70 -0.113 -0.466 
Burlington 0.25 0.05 1.03 0.167 -0.943 
Cambridge 1.02 0.21 -0.60 -0.098 0.652 
Canton 0.21 0.04 1.21 0.195 -1.145 
Carlisle 1.46 0.30 3.48 0.564 -1.405 
Carver -0.54 -0.11 -0.44 -0.072 -0.439 
Charlemont -0.16 -0.03 -1.22 -0.197 0.702 
Chariton -0.33 -0.07 -0.05 -0.008 -0.595 
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Chatham 0.31 0.06 -0.85 -0.137 -0.387 
Chelmsford 0.39 0.08 0.96 0.155 -1.098 
Chelsea -0.56 -0.11 -1.49 -0.241 4.392 
Cheshire -0.40 -0.08 -0.41 -0.066 -0.674 
Chester -0.46 -0.09 -0.80 -0.129 -0.221 
Chesterfield -0.30 -0.06 -0.80 -0.129 -1.060 
Chicopee -0.61 -0.13 -0.96 -0.1 56 0.772 
Chilmark 0.91 0.19 -0.55 -0.090 -0.387 
Clarksburg -0.63 -0.13 -0.73 -0.118 -0.602 
Clinton -0.36 -0.07 -0.59 -0.096 0.187 
Cohasset 1.02 0.21 2.16 0.350 -1.194 
Colrain -0.42 -0.09 -1.01 -0.164 1.038 
Concord 1.09 0.22 2.63 0.427 -0.997 
Conway 0.75 0.15 -0.35 -0.057 -0.593 
Cummington 0.04 0.01 -1.05 -0.170 0.751 
Dalton -0.18 -0.04 -0.18 -0.029 -0.616 
Danvers -0.01 0.00 0.32 0.052 -0.591 
Dartmouth -0.21 -0.04 -0.62 -0.101 -0.376 
Dedham 0.00 0.00 0.41 0.066 -0.554 
Deerfield 0.27 0.06 -0.42 -0.068 -1.087 
Dennis -0.06 -0.01 -1.12 -0.182 0.982 
Dighton -0.25 -0.05 -0.25 -0.040 -0.730 
Douglas -0.41 -0.08 -0.33 -0.053 -0.418 
Dover 1.38 0.28 4.45 0.722 -1.228 
Dracut -0.40 -0.08 0.08 0.013 -0.910 
Dudley -0.33 -0.07 -0.71 -0.11 5 -0.318 
Dunstable 0.27 0.06 1.47 0.238 -1.363 
Duxbury 0.86 0.18 1.70 0.275 -1.273 
East Bridgewater -0.40 -0.08 0.00 0.000 -0.756 
East Brookfield -0.52 -0.11 -0.47 -0.076 0.062 
East Longmeadow -0.09 -0.02 0.00 -0.001 -1.005 
Eastham 0.17 0.04 -0.92 -0.149 0.496 
Easthampton -0.30 -0.06 -0.62 -0.100 -0.466 
Easton 0.20 0.04 0.75 0.121 -0.783 
Edgartown 0.30 0.06 -0.30 -0.048 -0.431 
Egremont 0.01 0.00 -0.74 -0.119 0.485 
Erving -0.65 -0.13 -0.72 -0.117 -0.325 
Essex 0.03 0.01 0.31 0.050 -0.932 
Everett -0.58 -0.12 -0.81 -0.132 0.742 
Fairfiaven -0.50 -0.10 -0.89 -0.143 -0.080 
Fall River -0.69 -0.14 -1.49 -0.242 1.932 
Falmouth 0.10 0.02 -0.55 -0.089 0.449 
Fitchburg -0.51 -0.10 -1.14 -0.184 1.725 
Florida -0.75 -0.15 -1.23 -0.199 0.117 
Foxborough 0.00 0.00 0.40 0.065 -0.600 
Framingham 0.35 0.07 0.47 0.075 -0.280 
Franklin 0.14 0.03 0.57 0.093 -1.157 
Freetown -0.26 -0.05 0.22 0.036 -0.673 
Gardner -0.47 -0.10 -0.97 -0.1 57 0.972 
Gay Head -0.29 -0.06 -1.61 -0.261 2.295 
Georgetown 0.11 0.02 0.28 0.045 -0.390 
Gill 0.06 0.01 -0.54 -0.087 -0.766 
Gloucester -0.24 -0.05 -0.62 -0.100 0.201 
Goshen -0.02 0.00 -0.51 -0.083 -0.717 
Gosnold -0.04 -0.01 -1.01 -0.163 -0.421 
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Grafton -0.10 -0.02 -0.01 
-0.001 -0.465 
Granby -0.26 -0.05 -0.06 -0.009 -0.940 
Granville -0.01 0.00 -0.23 -0.038 -0.619 
Great Barrington -0.20 -0.04 -0.58 -0.095 -0.009 
Greenfield -0.34 -0.07 -0.98 -0.158 1.261 
Groton 0.54 0.11 1.01 0.163 -0.761 
Groveland -0.121 -0.03 0.41 0.067 -1.163 
Hadley 0.27 0.061 -0.22 -0.035 0.358 
Halifax -0.47 -0.10 -0.37 -0.059 -0.767 
Hamilton 0.65 0.13 0.61 0.099 -0.722 
Hampden -0.07 -0.01 0.26 0.043 -0.936 
Hancock -0.13 -0.03 -0.56 -0.090 -0.255 
Hanover 0.06 0.01 0.96 0.156 -1.359 
Hanson -0.33 -0.071 0.22 0.036 -1.148 
Hardwick -0.33 -0.071 -0.82 -0.133 0.543 
Harvard 0.59 0.121 0.00 0.000 -0.967 
Harwich -0.03 -0.01 -1.00 -0.163 -0.308 
Hatfield 0.12 0.02 -0.05 -0.009 -0.672 
Haverhill -0.22 -0.05 -0.35 -0.056 0.498 
Hawley 0.27 0.05 -1.18 -0.192 -0.933 
Heath 0.06 0.01 -1.25 -0.202 1.030 
Hingham 0.791 0.16 1.52 0.247 -1.074 
Hinsdale -0.41 -0.08 -0.77 -0.125 -0.930 
Holbrook -0.40 -0.08 -0.29 -0.046 -0.169 
Holden 0.43 0.09 0.65 0.105 -1.276 
Holland -0.29 -0.06 -0.57 -0.093 -0.631 
Holliston 0.52 0.11 1.23 0.199 -1.594 
Holyoke -0.43 -0.09 -1.46 -0.237 4.788 
Hopedale 0.05 0.01 0.29 0.047 -0.997 
Hopkinton 0.60 0.12 1.19 0.193 -0.947 
Hubbardston -0.22 -0.04 0.03 0.005 -0.719 
Hudson -0.14 -0.03 0.34 0.055 -0.818 
Hull -0.27 -0.06 -0.38 -0.062 0.344 
Huntington -0.44 -0.09 -0.89 -0.144 0.290 
Ipswich 0.24 0.05 0.39 0.062 -0.382 
Kingston -0.29 -0.06 -0.17 -0.028 -0.448 
Lakeville -0.19 -0.04 0.30 0.049 -0.955 
Lancaster 0.02 0.00 -0.05 -0.007 -0.554 
Lanesborough -0.22 -0.05 -0.62 -0.100 -0.861 
Lawrence -0.64 -0.13 -1.70 -0.275 5.338 
Lee -0.27 -0.06 -0.41 -0.067 -0.076 
Leicester -0.30 -0.06 -0.06 -0.010 -0.730 
Lenox 0.21 0.04 -0.26 -0.043 -0.491 
Leominster -0.28 -0.06 -0.45 -0.073 0.109 
Leverett 1.06 0.22 0.26 0.042 0.124 
Lexington 1.18 0.24 2.33 0.377 -1.085 
Leyden 0.14 0.03 -0.98 -0.158 -0.372 
Lincoln 1.21 0.25 1.21 0.196 -1.465 
Littleton 0.27 0.05 0.63 0.102 -0.782 
Longmeadow 0.93 0.19 1.82 0.295 -1.191 
Lowell -0.43 -0.09 -1.00 -0.161 2.791 
Ludlow -0.56 -0.11 -0.53 -0.086 -0.710 
Lunenburg -0.06 -0.01 0.17 0.028 -0.834 
Lynn -0.47 -0.10 -0.94 -0.152 2.369 
Lynnfield 0.51 0.101 1.35 0.218 -1.030 
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Malden -0.25 -0.05 -0.43 -0.070 0.205 
Manchester 0.82 0.17 1.49 0.242 -0.743 
Mansfield 0.17 0.03 0.51 0.082 -0.786 
Marblehead 0.99 0.20 1.41 0.229 -0.890 
Marion 0.26 0.05 0.38 0.061 -0.429 
Marlborough -0.01 0.001 -0.01 -0.002 -0.305 
Marshfield 0.22 0.04 0.65 0.105 -0.806 
Mashpee -0.18 -0.041 -1.04 -0.168 0.163 
Mattapoisett 0.16 0.03 -0.12 -0.020 -0.549 
Maynard 0.06 0.01 0.27 0.044 -0.300 
Medfieid 0.83 0.17 2.10 0.340 -1.333 
Medford -0.12 -0.03 -0.16 -0.026 -0.006 
Medway 0.29 0.06 1.00 0.161 -0.976 
Melrose 0.16 0.031 0.51 0.083 -0.665 
Mendon -0.02 0.00 1.16 0.187 -1.310 
Merrimac -0.20 -0.041 -0.10 -0.016 -0.449 
Methuen -0.29 " -0.06 -0.21 -0.034 0.107 
Middleborough -0.51 -0.10 -0.49 -0.079 -0.401 
Middlefield -0.14 -0.03 -0.83 -0.135 0.385 
Middleton -0.14 -0.03 0.37 0.059 -0.180 
Milford -0.13 -0.03 -0.18 -0.029 -0.602 
Millbury -0.45 -0.091 -0.19 -0.031 -0.737 
Millis 0.27 0.06 0.59 0.095 -1.144 
Millville -0.40 -0.08 -0.35 -0.056 -0.492 
Milton 0.60 0.12 1.17 0.189 -0.988 
Monroe -0.52 -0.11 -0.70 -0.114 1.898 
Mon son -0.33 -0.07 -0.64 -0.103 -0.504 
Montague -0.40 -0.08 -1.00 -0.162 1.091 
Monterey 0.66 0.14 -1.13 -0.183 1.114 
Montgomery 0.02 0.00 0.05 0.008 -1.416 
Mount Washingtor 0.50 0.10 -0.30 -0.049 -1.178 
Nahant 0.47 0.10 0.98 0.158 -1.124 
Nantucket 0.23 0.051 0.14 0.022 -0.275 
Natick 0.57 0.12 0.68 0.111 -0.945 
Needham 1.00 0.20 1.77 0.287 -0.908 
New Ashford 0.03 0.01 -1.24 -0.201 -1.215 
New Bedford -0.64 -0.13 -1.54 -0.250 2.564 
New Braintree -0.46 -0.09 -0.15 -0.024 -0.240 
New Marlborough 0.08 0.021 -1.20 -0.195 -0.617 
New Salem 0.22 0.041 -0.67 -0.109 -0.319 
Newbury 0.10 0.02 0.02 0.003 -0.935 
Newburyport 0.30 o.ofT 0.44 0.072 -0.276 
Newton 1.13 0.23 1.82 0.295 -0.700 
Norfolk 0.17 0.0? 1.74 0.282] -1.474 
North Adams -0.55 -0.11 -1.34 -0.217 1.762 
North Andover 0.51 0.10 1.13 0.182 -1.061 
North Attleboroug -0.14 -0.03 0.09 0.015 -1.078 
North Brookfield -0.49 -0.10 -0.80 -0.130 -0.584 
North Reading 0.02 0.00 0.78 0.126 -1.224 
Northampton 0.22 0.04 -0.61 -0.099 0.865 
Northborough 0.57 0.12 1.18 0.192 -1.033 
Northbridge -0.39 -0.08 -0.45 -0.072 -0.263 
Northfield 0.08 0.02 -0.75 -0.122 -0.409 
Norton -0.18 -0.04 -0.01 -0.002 -0.439 
Norwell 0.45 0.09 1.44 0.234 -1.338 
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Norwood 0.00 0.00 0.23 0.038 -0.731 
Oak Bluffs 0.12 0.02 -0.73 -0.118 0.048 
Oakham -0.10 -0.02 -0.31 -0.049 
-1.063 
Orange -0.63 -0.13 -1.32 -0.213 1.631 
Orleans 0.42 0.08 -0.24 -0.039 -0.397 
Otis -0.40 -0.08 -1.11 -0.179 1.352 
Oxford -0.40 -0.08 -0.53 -0.086 -0.586 
Palmer -0.53 -0.11 -0.90 -0.146 0.031 
Paxton 0.55 0.11 0.56 0.090 -1.698 
Peabody -0.23 -0.05 -0.20 -0.033 -0.566 
Pelham 0.98 0.20 0.45 0.074 -0.977 
Pembroke -0.19 -0.04 0.28 0.046 -0.690 
Pepperell 0.15 0.03 0.14 0.023 -0.723 
Peru -0.42 -0.09 -0.67 -0.108 0.365 
Petersham 0.57 0.12 -0.13 -0.021 -0.344 
Phillipston -0.43 -0.09 -0.60 -0.097 0.257 
Pittsfield -0.29 -0.06 -0.76 -0.124 0.766 
Plainfield 0.08 0.02 -1.20 -0.195 0.587 
Plainville -0.27 -0.06 -0.07 -0.011 -0.469 
Plymouth -0.17 -0.03 -0.18 -0.030 -0.301 
Plympton -0.06 -0.01 -0.06 -0.010 -1.079 
Princeton 0.74 0.15 0.62 0.100 -1.276 
Provincetown 0.01 0.00 -1.46 -0.236 2.028 
Quincy -0.14 -0.03 -0.27 -0.043 0.004 
Randolph -0.19 -0.04 0.26 0.042 -0.494 
Raynham -0.21 -0.04 0.20 0.033 -0.966 
Reading 0.36 0.07 1.08 0.175 -1.214 
Rehoboth -0.20 -0.04 0.02 0.003 -1.274 
Revere -0.54 -0.11 -0.83 -0.134 1.268 
Richmond 0.41 0.08 0.26 0.042 -1.277 
Rochester -0.25 -0.05 -0.01 -0.001 -0.964 
Rockland -0.41 -0.08 -0.24 -0.039 -0.002 
Rockport 0.35 0.07 0.05 0.009 -0.455 
Rowe -0.26 -0.05 -0.24 -0.038 -0.440 
Rowley 0.01 0.00 0.42 0.068 -1.379 
Royalston -0.30 -0.06 -0.85 -0.138 -0.111 
Russell -0.47 -0.10 -0.55 -0.090 -0.574 
Rutland -0.021 0.00 0.09 0.015 -1.118 
Salem -0.09 -0.02 -0.54 -0.0881 1.224 
Salisbury -0.59 -0.12 -OJBOl -0.097 0.416 
Sandisfield -0.39 -0.08 -0.831 -0.134 -0.343 
Sandwich 0.25 0.051 0.05 0.009 -0.525 
Saugus -0.40 -0.081 0.09 0.015 -0.738 
Savoy -0.48 -0.1 o' -0.68 -0.110 0.478 
Scituate 0.48 0.10 0.94 0.152 -0.747 
Seekonk -0.10 -0.02 0.21 0.034 -0.845 
Sharon 0.90 0.18 1.52 0.247 -0.737 
Sheffield -0.10 -0.02 -1.05 -0.170 0.796 
Shelburne -0.11 -0.02 -0.66 -0.106 1.232 
Sherbom 1.42 0.29 4.60 0.745 -1.460 
Shirley -0.28 -0.06 -0.33 -0.054 -0.593 
Shrewsbury 0.36 0.07 0.46 0.075 -0.780 
Shutesbury 1.15 0.23 -0.44 -0.072 0.715 
Somerset -0.21 -0.04 -0.37 -0.060 -0.852 
Somerville 0.15 0.03 -0.72 -0.117 1.169 
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South Hadley -0.05 -0.01 -0.12 -0.020 -0.746 
Southampton -0.11 -0.02 0.06 0.010 -0.946 
Southborough 0.77 0.16 1.89 0.307 -1.430 
Southbridge -0.50 -0.10 -1.06 -0.172 1.221 
Southwick -0.41 -0.08 -0.20 -0.033 -0.586 
Spencer -0.45 -0.09 -0.50 -0.081 0.216 
Springfield -0.44 -0.09 -1.34 -0.218 3.306 
Sterling 0.19 0.04 0.47 0.076 -0.549 
Stockbridge 0.66 0.13 -0.12 -0.019 2.204 
Stoneham -0.10 -0.02 0.30 0.049 -0.455 
Stoughton -0.16 -0.03 0.00 0.000 -0.524 
Stow 0.84 0.17 2.00 0.324 -1.338 
Sturbridge 0.00 0.00 0.00 0.000 -0.274 
Sudbury 1.34 0.27 2.94 0.477 -1.362 
Sunderland 0.67 0.14 -1.14 -0.185 2.572 
Sutton -0.13 -0.03 0.14 0.022 -1.115 
Swampscott 0.62 0.13 1.02 0.166 -0.759 
Swansea -0.31 -0.06 -0.35 -0.057 -0.482 
Taunton -0.55 -0.11 -0.72 -0.117 0.381 
Templeton -0.61 -0.12 -0.76 -0.123 -0.602 
Tewksbury -0.18 -0.04 0.75 0.121 -0.773 
Tisbury -0.09 -0.02 -0.58 -0.094 0.092 
Tolland -0.36 -0.07 -0.43 -0.069 -0.579 
Topsfield 0.74 0.15 1.97 0.319 -1.288 
Townsend -0.08 -0.02 0.25 0.041 -0.970 
Truro 0.16 0.03 -1.11 -0.179 -0.157 
Tyngsborough -0.18 -0.04 0.39 0.063 0.073 
Tyringham 0.12 0.02 -0.02 -0.003 -0.194 
Upton 0.15 0.03 0.35 0.056 -1.268 
Uxbridge -0.26 -0.05 -0.16 -0.025 -0.224 
Wakefield -0.04 -0.01 0.35 0.056 -0.677 
Wales -0.39 -0.08 -0.85 -0.138 0.791 
Walpole 0.18 0.04 0.78 0.126 -1.120 
Waltham -0.01 0.00 -0.14 -0.023 -0.268 
Ware -0.63 -0.13 -0.98 -0.158 1.277 
Wareham -0.54 -0.11 -1.01 -0.164 0.504 
Warren -0.73 -0.15 -1.03 -0.167 1.090 
Warwick -0.30 -0.06 -1.13 -0.183 0.050 
Washington -0.38 -0.08 -0.21 -0.034 -1.079 
Watertown 0.54 0.11 0.16 0.026 -0.304 
Wayland 1.18 0.24 2.60 0.421 -1.318 
Webster -0.51 -0.10 -0.83 -0.135 0.622 
Wellesley 1.54 0.31 3.43 0.555 -1.127 
Wellfleet -0.20 -0.04 -1.53 -0.248 1.594 
Wendell 0.20 0.04 -1.26 -0.204 1.018 
Wenham 0.81 0.16 0.98 0.159 -1.013 
West Boylston 0.071 0.01 0.09 0.014 -0.987 
West Bridgewater -0.41 -0.08 0.03 0.005 -0.420 
West Brookfield -0.36 -0.07 -0.50 -0.080 -0.929 
West Newbury 0.55 0.11 1.04 0.168 -1.209 
West Springfield -0.29 -0.06 -0.61 -0.099 0.398 
West Stockbridge 0.08 0.02 -0.81 -0.131 -0.166 
West Tisbury 0.40 0.08 -0.65 -0.105 0.260" 
Westborough 0.48 0.10 0.57 0.092 -0.895 
Westfield -0.29 -0.06 -0.59 -0.0961 0.211 
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Westford 0.46 0.09 1.25 0.203 -1.469 
Westhampton -0.03 -0.01 0.00 0.001 -1.287 
Westminster -0.1 ol -0.02 0.36 0.059 -0.598 
Weston 1.54 0.31 4.93 0.799 -0.881 
Westport -0.30 -0.06 -0.42 -0.068 -0.631 
Westwood 0.71 0.14 1.60 0^259 -1.168 
Weymouth -0.19 -0.04 0.07 0.011 -0.692 
Whately 0.06 ” 0.01 -0.15 -0.024 -0.500 
Whitman -0.44 -0.09 -0.13 -0.021 -0.266 
Wilbraham 0.28 0.06 0.66 0.107 -0.853 
Williamsburg 0.38 0.08 -0.40 -0.066 -1.010 
Williamstown 0.61 0.13 -0.30 -0.049 -0.582 
Wilmington -0.24 -0.05 0.62 0.100 -1.130 
Winchendon -0.50 -0.10 -0.94 -0.152 0.598 
Winchester 1.03 0.21 2.21 0.357 -1.080 
Windsor 0.21 0.04 0.11 0.017 -1.285 
Winthrop -0.20 -0.04 -0.15 -0.024 -0.294 
Woburn -0.12 -0.02 0.24 0.038 -0.429 
Worcester -0.22 -0.04 -0.90 -0.147 1.993 
Worthington 0.27 0.06 -0.47 -0.076 -0.215 
Wrentham 0.03 0.01 0.30 0.048 -0.597 
Yarmouth -0.16 -0.03 -1.14 -0.185 0.715 
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Variable CAF ZPRVSCHL Variable CAF ZNONENG Variable CAF ZSPAR 
0.030 0.103 0.000 -0.379 0.030 0.014 
0.060 -0.508 -0.002 0.360 -0.029 
-0.433 
0.027 -0.252 -0.001 0.704 -0.056 0.236 
-0.028 -0.546 -0.002 -0.491 0.039 -0.033 
0.021 -0.527 -0.002 -0.423 0.034 -0.566 
0.032 0.199 0.001 -0.814 0.065 -0.167 
0.008 -0.412 -0.002 -0.621 0.050 -0.103 
-0.135 -0.541 -0.002 1.783 -0.143 0.367 
0.051 0.290 0.001 -0.079 0.006 0.204 
0.028 0.122 0.000 0.571 -0.046 -1.285 
0.008 -0.380 -0.002 -0.412 0.033 0.777 
0.057 -0.540 -0.002 -0.385 0.031 0.171 
-0.006 -0.274 -0.001 -0.739 0.059 0.272 
0.065 -0.703 -0.003 -0.360 0.029 -1.473 
-0.064 -0.804 -0.003 -0.617 0.050 1.050 
0.005 -0.397 -0.002 0.640 -0.051 0.062 
0.050 -0.358 -0.001 0.034 -0.003 -0.766 
0.035 -0.127 -0.001 -0.267 0.021 -0.654 
-0.027 -0.894 -0.004 -0.215 0.017 -0.271 
0.001 -0.545 -0.002 -0.182 0.015 -0.446 
0.014 -0.953 -0.004 -0.341 0.027 -0.018 
-0.041 -0.781 -0.003 -0.814 0.065 0.841 
0.069 -0.685 -0.003 0.244 -0.020 -1.435 
-0.035 -0.604 -0.002 -0.474 0.038 0.601 
0.044 -0.465 -0.002 -0.115 0.009 -0.467 
0.042 -0.141 -0.001 0.823 -0.066 -0.983 
0.044 -0.118 o.ooa 0.431 -0.035 0.617 
0.051 -0.350 -0.001 -0.189 0.015 -0.761 
-0.014 0.181 0.001 -0.756 0.061 0.892 
0.004 -0.145 -0.001 -0.174 0.014 -0.444 
0.060 -0.533 -0.002 -0.218 0.017 -0.538 
0.015 -0.702 -0.003 -0.059 0.005 0.225 
0.070 -0.966 -0.004 -0.814 0.065 -0.705 
0.071 -0.129 -0.001 -0.814 0.065 -0.450 
-0.150 0.886 0.004 2.888 -0.232 2.217 
0.004 -0.734 -0.003 -0.598 0.048 -0.267 
0.079 -0.914 -0.004 0.238 -0.019 -1.114 
0.070 0.087 0.000 -0.559 0.045 -0.081 
0.041 -0.161 -0.001 -0.151 0.012 -0.391 
0.037 -0.207 -0.001 -0.004 0.000 -0.895 
0.021 -0.561 -0.002 -0.5941 0.048 -0.638 
0.039 -0.553 -0.002 -0.180 0.014 -0.826 
0.034 -0.577 -0.002 -0.185 0.0151 0.204 
-0.090 -0.450 -0.002 1.573 -0.126 1.942 
-0.006 -0.603 -0.002 -0.539 0.043 0.268 
-0.022 0.269 0.001 2.805 -0.225 -0.226 
0.024 -0.542 -0.002 -0.583) 0.047 -0.175 
0.048 -0.466 -0.002 0.113) -0.009 -0.763 
-0.034 0.433 0.002 3.081 -0.247 -0.410 
0.059 0.334 0.001 -0.354 0.028 -0.801 
0.072 -0.512 -0.002 0.070 -0.006 -0.381 
0.023 -0.699 -0.003 -0.425 0.034 0.566 
-0.036 -0.641 -0.003 -0.202 0.016 1.015 
0.031 -0.419 -0.002 -0.719 0.058 0.185 
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0.020 -0.674 -0.003 -0.814 0.065 -1.486 
0.056 -0.743 -0.003 0.128 -0.010 -0.768 
-0.226 0.750 0.003 5.443 -0.437 4.957 
0.035 -0.496 -0.002 -0.416 0.033 -0.038 
0.011 -0.743 -0.003 -0.675 0.054 0.138 
0.054 -0.680 -0.003 -0.814 0.065 -0.085 
-0.040 0.661 0.003 0.544 -0.044 0.842 
0.020 -0.851 -0.003 -0.599 0.048 -0.585 
0.031 -0.898 -0.004 -0.520 0.042 -0.432 
-0.010 -0.060 0.000 0.581 -0.047 -0.270 
0.061 -0.817 -0.003 -0.191 0.015 -0.841 
-0.053 -0.585 -0.002 -0.515 0.041 1.641 
0.051 -0.084 0.000 -0.265 0.021 -1.018 
0.030 0.264 0.001 -0.733 0.059 0.142 
-0.039 -1.000 -0.004 -0.389 0.031 1.035 
0.032 0.243 0.001 -0.387 0.031 0.199 
0.030 0.214 0.001 -0.479 0.038 -0.592 
0.019 -0.615 -0.002 1.343 -0.108 0.061 
0.028 0.471 0.002 0.259 -0.021 -0.622 
0.056 0.132 0.001 -0.314 0.025 -0.780 
-0.050 -0.879 -0.004 -0.601 0.048 -0.299 
0.038 -0.767 -0.003 -0.358 0.029 -0.230 
0.021 -0.198 -0.001 0.072 -0.006 0.678 
0.063 0.739 0.003 -0.2541 0.020 -0.191 
0.047 -0.056 0.000 0.038 -0.003 -0.248 
0.016 -0.0831 0.000 0.194 -0.016 0.164 
0.070 -0.125 0.000 -0.545 0.044 -0.387 
0.065 -0.468 -0.002 -0.514 0.041 -0.036 
0.039 -0.647 -0.003 -0.497 0.040 0.107 
-0.003 -0.780 -0.003 -0.735 0.059 0.688 
0.052 -0.373 -0.001 -0.051 0.004 -0.654 
-0.025 -0.357 -0.001 -0.01 5 0.001 -0.079 
0.024 0.513 0.002 0.194 -0.016 0.028 
0.040 -0.788 -0.003 -0.374 0.030 -0.549 
0.022 -0.790 -0.003 -0.814 0.065 -0.219 
-0.025 0.833 0.003 -0.520 0.042 0.610 
0.017 -0.941 -0.004 -0.050 0.004 0.238 
0.048 0.072 0.000 0.478 -0.038 -0.569 
-0.038 0.321 0.001 0.653 -0.052 0.100 
0.004 -0.280 -0.001 -0.045 0.004 -0.147 
-0.099 0.001 0.000 3.385 -0.272 2.445 
-0.023 -0.826 -0.003 -0.255 0.020 -0.013 
-0.089 0.201 0.001 1.575 -0.126 1.723 
-0.006 -0.664 -0.003 0.074 -0.006 0.597 
0.031 -0.811 -0.003 -0.552 0.044 -0.667 
0.014 -0.358 -0.001 1.269 -0.102 -0.621 
0.059 -0.755 -0.003 -0.466 0.037 -0.951 
0.035 -0.439 -0.002 -0.561 0.045 0.499 
-0.050 -0.286 -0.001 -0.268 0.022 0.358 
-0.118 -1.000 -0.004 0.782 -0.063 3.545 
0.020 -0.703 -0.003 -0.814 0.065 -0.162 
0.039 0.296 0.001 -0.565 0.045 -0.149 
-0.010 -0.164 -0.001 0.194 -0.016 -0.072 
0.037 -1.000 -0.004 -0.197 0.016 -0.905 
0.022 -1.000 -0.004 6.938 -0.557 -1.180 
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0.024 -0.708 -0.003 -0.196 0.016 -0.423 
0.048 -0.332 -0.001 -0.663 0.053 -0.484 
0.032 -0.460 -0.002 -0.814 0.065 0.068 
0.000 0.624 0.002 0.035 -0.003 0.972 
-0.065 -0.271 -0.001 -0.377 0.030 0.785 
0.039 -0.082 0.000 -0.426 0.034 0.053 
0.060 -1.000 -0.004 -0.153 0.012 -0.403 
-0.0l¥ -0.637 -0.003 -0.227 0.018 -0.559 
0.039 -0.894 -0.004 -0.737 0.059 -0.498 
0.037 -0.026 0.000 -0.515 0.041 -0.245 
0.048 -0.322 -0.001 -0.153 0.012 -0.351 
0.013 -0.317 -0.001 0.369 -0.030 -1.580 
0.070 -0.301 -0.001 -0.701 0.056 -0.226 
0.059 -0.417 -0.002 -0.264 0.021 -0.1 62 
-0.028 -0.707 -0.003 -0.418 0.034 0.547 
0.050 -0.477 -0.002 0.109 -0.009 -0.239 
0.016 -0.672 -0.003 -0.432 0.035 -0.970 
0.035 0.113 0.000 -0.041 0.003 0.152 
-0.026 -0.347 -0.001 0.301 -0.024 0.263 
0.048 0.887 0.004 -0.814 0.065 -0.724 
-0.053 -0.184 -0.001 -0.683 0.055 2.348 
0.055 0.325 0.001 -0.444 0.036 -0.227 
0.048 -0.141 -0.001 -0.719 0.058 -0.283 
0.009 0.269 0.001 0.487 -0.039] 0.184 
0.066 -0.692 -0.003 -0.038 0.003 -0.597 
0.032 -0.612 -0.002 -0.331 0.027 0.280 
0.082 -0.676 -0.003 -0.202 0.016 -0.431 
-0.246 0.192 0.001 5.037 -0.404 5.688 
0.051 -0.785 -0.003 -0.169 0.014 -0.733 
0.049 -0.592 -0.002 -0.460 0.037 -0.354 
0.037 -0.578 -0.002 -0.586 0.047 0.342 
0.042 -0.393 -0.002 1.452 -0.117 -0.195 
-0.018 -0.036 0.000 0.221 -0.018 0.455 
-0.015 -0.744 -0.003 -0.530 0.043 0.732 
0.020 -0.500 -0.002 -0.563 0.045 -0.684 
0.023 -0.105 0.000 -0.535 0.043 -0.110 
0.049 -0.577 -0.002 -0.517 0.041 -0.240 
0.028 1.186 0.005 -0.209 0.017 0.225 
0.044 -0.420 -0.002 -0.814 0.065 -0.266 
-0.274 0.135 0.001 6.523 -0.524 7.310 
0.004 0.685 0.003 -0.535 0.043 0.365 
0.038 -0.639 -0.003 -0.588 0.047 -0.316 
0.025 -0.129 -0.001 -0.137 0.011 -0.312 
-0.006 0.073 0.000 1.188 -0.095 0.346 
-0.006 -0.121 0.000 -0.292 0.023 0.336 
0.056 -0.105 0.000 1.108 -0.089 -0.428 
0.019 -0.835 -0.003 -0.023 0.002 0.688 
0.075 0.199 0.001 -0.008 0.001 -0.099 
0.040 -0.316 -0.001 -0.479 0.038 -0.474 
0.061 -0.198 -0.001 0.196 -0.016 -0.147 
-0.143 0.212 0.001 3.831 -0.308 3.482 
0.037 -0.300 -0.001 2.395 -0.192 0.289 
0.043 -0.340 -0.001 -0.411 0.033 -0.080 
-0.122 -0.013 0.000 2.196 -0.176 2.338 
0.053 -0.329 -0.001 -0.196 0.016 -0.652 
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-0.011 0.434 0.002 0.838 -0.067 -0.199 
0.038 1.069 0.004 -0.539 0.043 -0.582 
0.040 -0.200 -0.001 -0.186 0.015 -0.098 
0.046 0.686 0.003 0.065 -0.005 -0.799 
0.022 2.510 0.010 0.137 -0.011 1.695 
0.016 -0.430 -0.002 0.277 -0.022 -0.578 
0.041 -0.396 -0.002 -0.329 0.026 -0.176 
-0.008 -0.819 -0.003 -0.310 0.025 -0.244 
0.028 -0.786 -0.003 -0.648 0.052 -0.395 
0.015 -0.489 -0.002 -0.204 0.016 -0.744 
0.069 -0.565 -0.002 -0.276 0.022 -0.608 
0.000 0.907 0.004 0.603 -0.048 -0.477 
0.050 -0.582 -0.002 -0.396 0.032 -0.331 
0.034 -0.406 -0.002 -0.516 0.041 -0.939 
0.067 -0.914 -0.004 -0.597 0.048 -0.838 
0.023 -0.314 -0.001 -0.703 0.056 -0.105 
-0.006 0.383 0.002 0.697 -0.056 0.649 
0.021 -0.642 -0.003 -0.566 0.045 0.217 
-0.020 -1.000 -0.004 -0.439 0.035 . 1.276 
0.009 -0.027 0.000 -0.097 0.008 -0.140 
0.031 -0.560 -0.002 1.005 -0.081 -0.160 
0.038 -0.114 0.000 -0.5081 0.041 -0.777 
0.059 0.082 0.000 -0.463 0.037 -0.707 
0.025 -0.881 -0.004 -0.2681 0.022 -0.272 
0.051 0.774 0.003 0.027 -0.002 -0.464 
-0.098 -1.0001 -0.004 -0.814 0.065 1.219 
0.026 -0.655 -0.003 -0.548 0.044 -0.278 
-0.056 -0.657 -0.003 -0.814 0.065 0.446 
-0.057 1.440 0.006 -0.521 0.042 0.987 
0.073 -0.352 -0.001 -0.644 0.052 -0.844 
0.061 2.820 0.011 -0.814 0.065 -0.173 
0.058 0.039 0.000 -0.154 0.012 -1.620 
0.014 -0.403 -0.002 -0.235 0.019 -0.673 
0.049 -0.579 -0.002 -0.020 0.002 -1.245 
0.047 0.382 0.002 0.313 -0.025 -0.349 
0.062 0.423 0.002 -0.814 0.065 -0.526 
-0.132 -0.342 -0.001 3.709 -0.298 3.026 
0.012 -0.399 -0.002 -0.690 0.055 0.616 
0.032 1.815 0.007 -0.221 0.018 1.413 
0.016 -0.170 -0.001 -0.643 0.052 -0.200 
0.048 -0.148 -0.001 -0.194 0.016 -0.129 
0.014 -0.277 -0.001 0.099 -0.008 -0.574 
0.036 0.470 0.002 1.156 -0.093 -0.687 
0.076 -0.161 -0.001 -0.595 0.048 -0.925 
-0.091 -0.773 -0.003 -0.532 0.043 0.758 
0.055 -0.085 0.000 0.114 -0.009 -0.468 
0.055 -0.164 -0.001 -0.180 0.014 -0.570 
0.030 -0.342 -0.001 -0.274 0.022 0.022 
0.063 -0.490 -0.002 -0.614 0.049 -1.033 
-0.044 -0.265 -0.001 0.597 -0.048 0.003 
0.053 -0.412 -0.002 0.113 -0.009 -0.234 
0.014 0.106 0.000 -0.431 0.035 0.459 
0.021 0.860 0.003 -0.568 0.046 0.859 
0.023 -0.533 -0.002 -0.536 0.043 -0.315 
0.069 -0.786 -0.003 -0.559 0.045 -0.788 
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0.038 -0.091 0.000 0.184 -0.01 5 -1.014 
-0.002 -1.000 -0.004 -0.814 0.065 -0.959 
0.055 -0.833 -0.003 -0.711 0.057 0.035 
-0.084 -0.873 -0.003 -0.441 0.035 1.528 
0.020 -0.371 -0.001 -0.814 0.065 -1.371 
-0.069 -0.413 -0.002 -0.708 0.057 1.568 
0.030 -0.171 -0.001 -0.443 0.036 0.336 
" -0.002 -0.5761 -0.002 -0.067 0.005 -0.067 
0.087 -0.442 -0.002 0.098 -0.008 -1.249 
0.029 0.301 0.001 1.276 -0.102 -0.133 
0.050 -0.085 0.000 -0.374 0.030 -0.477 
0.035 -0.540 -0.002 -0.423 0.034 0.000 
0.037 -0.628 -0.003 -0.480 0.039 0.192 
-0.019 -0.427 -0.002 -0.687 0.055 1.457 
0.018 -0.640 -0.003 -0.164 0.013 -0.503 
-0.013 -0.853 -0.003 -0.461 0.037 0.977 
-0.039 -0.146 -0.001 -0.212 0.017 0.450 
-0.030 -1.000 -0.004 -0.431 0.035 -0.030 
0.024 -0.655 -0.003 -0.460 0.037 -0.760 
0.015 -0.233 -0.001 -0.344 0.028 0.404 
0.055 -0.341 -0.001 -0.593 0.048 0.242 
0.066 -0.116 0.000 -0.525 0.042 0.117 
-0.104 -1.000 -0.004 0.576 -0.046 0.093 
0.000 0.568 0.002 0.693 -0.056 -0.780 
0.025 -0.261 -0.001 1.278 -0.103 -0.348 
0.050 -0.648 -0.003 0.079 -0.006 0.214 
0.062 -0.719 -0.003 -0.258 0.021 -1.078 
0.065 -0.159 -0.001 -0.509 0.041 -0.043 
-0.065 0.039 0.000 1.479 -0.119 0.494 
0.066 -0.236 -0.001 -0.642 0.052 -0.250 
0.050 -0.110 0.000 -0.133 0.011 0.724 
0.000 -0.160 -0.001 -0.389 0.031 0.273 
0.023 -0.138 -0.001 -0.193 0.015 -0.725 
0.023 -0.182 -0.001 -0.308 0.025 0.055 
0.071 -0.283 -0.001 -0.694 0.056 -0.894 
0.006 -0.772 -0.003 -0.298 0.024 0.709 
0.030 -0.819 -0.003 -0.553 0.044 -0.112 
0.057 -0.380 -0.002 -0.512 0.041 -0.284 
-0.063 0.1791 0.001 0.599 -0.048 0.218 
-0.021 -0.3741 -0.001 -0.468 0.038 0.410 
0.018 -0.177 -0.001 0.135 -0.011 -0.503 
0.027 -0.742 -0.003 -0.5271 0.042 -0.062 
0.038 -0.1 58 -0.001 -0.315 0.025 -0.925 
-0.025 -0.322 -0.001 -0.597' 0.048 0.306 
0.038 -0.393 -0.002 -0.280 0.022 -0.629 
0.043 -0.283 -0.001 -0.247 0.020 -0.100 
0.038 -0.080 0.000 0.501 -0.040 0.356 
-0.041 0.1781 0.001 -0.486 0.039 1.307 
-0.063 -0.520 -0.002 -0.399 0.032 0.767 
0.075 0.527 0.002 -0.283 0.023 -0.118 
0.030 -0.247 -0.001 0.029 -0.002 -0.008 
0.040 0.338 0.001 -0.160 0.013 -0.441 
-0.037 -0.717 -0.003 -0.333 0.027 1.014 
0.044 -0.644 -0.003 1.066 -0.086 -0.630 
-0.060 0.661 0.003 3.046 -0.245 0.255 
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0.038 -0.418 -0.002 -0.130 0.010 -1.272 
0.049 0.295 0.001 -0.734 0.059 0.059 
0.073 -0.052 0.000 -0.378 0.030 -0.608 
-0.063 -0.442 -0.002 2.048 -0.164 1.598 
0.030 -0.683 -0.003 -0.519 0.042 0.151 
-0.011 -0.409 -0.002 -0.463 0.037 0.561 
-0.170 0.247 0.001 2.855 -0.229 3.814 
0.028 0.061 0.000 -0.369 0.030 0.744 
-0.113 2.968 0.012 -0.072 0.006 2.565 
0.023 0.097 0.000 0.015 -0.001 -0.570 
0.027 -0.549 -0.002 1.433 -0.115 -0.185 
0.069 -0.167 -0.001 -0.190 0.015 -0.372 
0.014 -0.540 -0.002 -0.328 0.026 0.266 
0.070 -0.319 -0.001 -0.222 0.018 -0.239 
-0.132 -1.000 -0.004 0.456 -0.037 0.813 
0.057 -0.437 -0.002 -0.379 0.030 -0.010 
0.039 -0.146 -0.001 0.375 -0.030 -0.781 
0.025 -0.121 0.000 0.223 -0.018 0.178 
-0.020 -0.292 -0.001 1.784 -0.143 0.862 
0.031 -0.431 -0.002 -0.409 0.033 0.015 
0.040 -0.290 -0.001 0.029 -0.002 -0.356 
-0.005 0.034 0.000 -0.452 0.036 0.336 
0.030 -0.062 0.000 -0.814 0.065 -0.829 
0.066 0.639 0.003 -0.052 0.0041 -0.148 
0.050 -0.874 -0.003 -0.510 0.041 0.603 
0.008 -0.843 -0.003 0.089 -0.007 -0.925 
-0.004 -0.436 -0.002 -0.671 0.054 0.341 
0.010 0.542 0.002 -0.472 0.038 0.567 
0.065 -0.306 -0.001 -0.253 0.020 -0.459 
0.012 -0.086 0.000 -0.665 0.053 0.121 
0.035 -0.719 -0.003 -0.369 0.030 -0.972 
-0.041 -0.573 -0.002 -0.587 0.047 1.603 
0.058 -0.026 0.000 -0.535 0.043 -0.715 
0.014 -0.089 0.000 1.409 -0.113 -1.097 
-0.066 -0.265 -0.001 -0.456 0.037 1.118 
-0.026 -0.614 -0.002 -0.559 0.045 0.204 
-0.056 -0.796 -0.003 -0.338 0.027 0.963 
-0.003 -1.000 -0.004 -0.814 0.065 -0.555 
0.055 -1.000 -0.004 -0.814 0.065 -0.972 
0.016 0.419 0.002 1.523 -0.122 -1.307 
0.068 -0.539 -0.002 -0.094 0.008 -0.762 
-0.032 0.062 0.000 0.088 -0.007 0.354 
0.058 0.967 0.004 -0.103 0.008 -0.728 
-0.082 -1.000 -0.004 -0.073 0.006 0.000 
-0.052 0.217 0.001 0.009 -0.001 2.553 
0.052 -0.597 -0.002 -0.605 0.049 -1.820 
0.051 -0.310 -0.001 -0.620 0.050 -1.375 
0.022 -0.533 -0.002 -0.530 0.043 -0.305 
0.048 -0.846 -0.003 -0.574 0.046 -0.697 
0.062 -0.598 -0.002 -0.456 0.037 -0.346 
-0.020 0.375 0.002 0.173 -0.014 0.216 
0.009 -0.238 -0.001 -0.310 0.025 0.007 
-0.013 -0.686 -0.003 -0.701 0.056 0.205 
0.046 -0.478 -0.002 0.568 -0.046 -0.862 
-0.011 -0.239 -0.001 0.362 -0.029 0.240 
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0.076 -0.703 -0.003 -0.404 0.032 -0.523 
0.066 -0.090 0.000 -0.552 0.044 -0.187 
0.031 -0.905 -0.004 -0.577 0.046 0.029 
0.045 0.043 0.000 0.296 -0.024 -0.736 
0.032 -0.019 0.000 0.683 -0.055 0.111 
0.060 -0.126 -0.001 0.002 0.000 -0.920 
0.036 -0.027 0.000 -0.214 0.017 -0.940 
0.026 -0.521 -0.002 -0.495 0.040 -0.629 
0.014 -0.591 -0.002 -0.670 0.054 0.280 
0.044 -0.464 -0.002 -0.141 0.011 -0.238 
0.052 -0.214 -0.001 0.715 -0.057 -0.205 
0.030 -0.258 -0.001 -0.369 0.030 -1.404 
0.058 -0.500 -0.002 -0.078 0.006 -0.594 
-0.031 -0.454 -0.002 -0.188 0.015 1.167 
0.056 -0.346 -0.001 0.340 -0.027 -0.772 
0.066 0.308 0.001 -0.185 0.015 -0.074 
0.015 -0.347 -0.001 0.190 -0.01 5 -1.235 
0.022 -0.242 -0.001 0.081 -0.007 -0.645 
-0.102 -0.137 -0.001 1.971 -0.158 1.650 
0.011 -0.905 -0.004 -0.042 0.003 0.758 
0.031 -0.609 -0.002 -0.360 0.029 -0.349 
-0.037 -0.524 -0.002 -0.137 0.011 -0.468 
308 
Variable CAF Total CAF 
-0.001 0.017 
0.029 0.603 
-0.016 -0.258 
0.002 -0.317 
0.037 -0.016 
0.011 0.083 
0.007 -0.015 
-0.024 -0.104 
-0.013 0.542 
0.085 0.249 
-0.051 -0.046 
-0.011 0.044 
-0.018 -0.009 
0.097 0.386 
-0.069 -0.384 
-0.004 -0.158 
0.050 0.045 
0.043 0.023 
0.018 -0.276 
0.029 -0.040 
0.001 -0.092 
-0.055 -0.303 
0.094 0.483 
-0.040 -0.070 
0.031 0.068 
0.065 0.428 
-0.041 -0.150 
0.050 0.196 
-0.059 -0.193 
0.029 0.061 
0.035 0.136 
-0.01 5 -0.147 
0.046 0.072 
0.030 0.588 
-0.146 -0.672 
0.018 -0.087 
0.073 0.530 
0.005 0.796 
0.026 0.274 
0.059 0.126 
0.042 0.072 
0.054 0.100 
-0.013 -0.097 
-0.128 -0.568 
-0.018 -0.275 
0.015 0.232 
0.012 -0.046 
0.050 0.306 
0.027 -0.143 
0.053 0.380 
0.025 0.952 
-0.037 -0.166 
-0.067 -0.319 
-0.012 0.000 
0.098 0.107 
0.051 0.329 
-0.326 -1.340 
0.002 -0.080 
-0.009 -0.169 
0.006 -0.067 
-0.055 -0.417 
0.038 0.200 
0.028 -0.149 
0.018 -0.209 
0.055 0.687 
-0.108 -0.371 
0.067 0.788 
-0.009 0.178 
-0.068 -0.242 
-0.013 -0.01 5 
0.039 0.158 
-0.004 -0.239 
0.041 0.117 
0.051 0.121 
0.020 -0.180 
0.015 -0.014 
-0.045 -0.167 
0.013 1.103 
0.016 -0.008 
-0.011 -0.192 
0.025 0.433 
0.002 0.558 
-0.007 -0.013 
-0.045 -0.174 
0.043 0.078 
0.005 -0.134 
-0.002 -0.1 53 
0.036 0.264 
0.014 0.112 
-0.040 -0.136 
-0.016 -0.248 
0.037 0.103 
-0.007 -0.346 
0.010 -0.229 
-0.161 -0.914 
0.001 -0.073 
-0.113 -0.617 
-0.039 -0.404 
0.044 0.182 
0.041 0.099 
0.063 0.278 
-0.033 0.028 
-0.024 -0.306 
-0.233 -0.738 
0.011 0.161 
0.010 0.021 
0.005 -0.171 
0.060 0.021 
0.078 -0.633 
0.028 0.044 
0.032 0.069 
-0.004 0.052 
-0.064 -0.200 
-0.052 -0.314 
-0.004 0.342 
0.027 0.136 
0.037 0.055 
0.033 -0.027 
0.016 0.327 
0.023 0.110 
0.104 
-0.030 
0.015 0.309 
0.011 0.058 
-0.036 -0.232 
0.016 0.174 
0.064 -0.057 
-0.010 0.044 
-0.017 
-0.169 
0.048 0.028 
-0.155 -0.342 
0.015 0.514 
0.019 
-0.085 
-0.012 
-0.169 
0.039 0.298 
-0.018 -0.114 
0.028 0.429 
-0.374 -1.349 
0.048 0.167 
0.023 0.423 
-0.022 0.019 
0.013 -0.037 
-0.030 -0.183 
-0.048 -0.256 
0.045 0.220 
0.007 -0.014 
0.016 0.115 
-0.015 0.032 
0.017 -0.020 
-0.481 -1.684 
-0.024 -0.097 
0.021 0.031 
0.021 0.057 
-0.023 -0.253 
-0.022 0.253 
0.028 0.613 
-0.045 -0.158 
0.007 0.527 
0.031 0.265 
0.010 0.538 
-0.229 -0.927 
-0.019 -0.376 
0.005 0.096 
-0.1 54 -0.700 
0.043 0.433 
0.013 -0.185 
0.038 0.534 
0.006 0.178 
0.053 0.526 
-0.112 0.023 
0.038 0.026 
0.012 0.227 
0.016 -0.175 
0.026 0.117 
0.049 0.135 
0.040 0.637 
0.031 -0.064 
0.022 0.323 
0.062 0.252 
0.055 0.349 
0.007 0.029 
-0.043 -0.196 
-0.014 -0.134 
-0.084 -0.236 
0.009 0.057 
0.011 -0.097 
0.051 0.006 
0.047 0.293 
0.018 -0.076 
0.031 0.394 
-0.080 -0.337 
0.018 -0.085 
-0.029 -0.265 
-0.065 -0.122 
0.056 0.191 
0.011 0.201 
0.107 0.431 
0.044 0.145 
0.082 0.357 
0.023 0.536 
0.035 -0.030 
-0.199 -1.010 
-0.041 -0.091 
-0.093 -0.214 
0.013 0.017 
0.008 0.095 
0.038 0.176 
0.045 0.515 
0.061 0.501 
-0.050 -0.429 
0.031 0.361 
0.037 0.094 
-0.001 -0.181 
0.068 0.309 
0.000 -0.148 
0.015 0.366 
-0.030 -0.133 
-0.057 -0.092 
0.021 0.045 
0.052 0.488 
0.067 0.127 
0.063 0.028 
-0.002 0.037 
-0.101 -0.493 
0.090 0.221 
-0.103 -0.379 
-0.022 
-0.125 
0.004 
-0.249 
0.082 0.363 
0.009 -0.143 
0.031 0.384 
0.000 0.075 
-0.013 0.113 
-0.096 -0.255 
0.033 0.157 
-0.064 -0.228 
-0.030 -0.235 
0.002 -0.177 
0.050 0.042 
-0.027 -0.049 
-0.016 0.064 
-0.008 0.350 
-0.006 -0.394 
0.051 -0.074 
0.023 -0.053 
-0.014 0.016 
0.071 0.400 
0.003 0.072 
-0.032 -0.461 
0.016 0.259 
-0.048 -0.039 
-0.018 -0.110 
0.048 0.166 
-0.004 -0.049 
0.059 0.254 
-0.047 -0.218 
0.007 -0.107 
0.019 0.126 
-0.014 
-0.231 
-0.027 -0.229 
0.033 -0.175 
0.004 0.129 
0.061 0.057 
-0.020 -0.207 
0.041 0.351 
0.007 0.082 
-0.023 0.404 
-0.086 -0.277 
-0.050 -0.212 
0.008 1.143 
0.001 -0.083 
0.029 0.231 
-0.067 0.084 
0.041 -0.107 
-0.017 -0.405 
0.084 0.100 
-0.004 0.092 
0.040 0.607 
-0.105 -0.609 
-0.010 -0.058 
-0.037 
-0.186 
-0.251 -0.957 
-0.049 0.124 
-0.169 -0.149 
0.037 0.088 
0.012 -0.111 
0.024 0.604 
-0.017 0.021 
0.016 0.853 
-0.053 -0.276 
0.001 0.083 
0.051 0.352 
-0.012 -0.124 
-0.057 -0.450 
-0.001 -0.186 
0.023 0.145 
-0.022 -0.102 
0.055 0.007 
0.010 0.551 
-0.040 0.072 
0.061 -0.088 
-0.022 0.053 
-0.037 0.034 
0.030 0.202 
-0.008 -0.023 
0.064 0.175 
-0.105 -0.320 
0.047 0.310 
0.072 -0.054 
-0.074 -0.390 
-0.013 -0.272 
-0.063 -0.411 
0.037 -0.149 
0.064 0.068 
0.086 0.116 
0.050 0.786 
-0.023 -0.300 
0.048 0.986 
0.000 -0.369 
-0.168 -0.383 
0.120 0.542 
0.090 0.218 
0.020 0.003 
0.046 -0.018 
0.023 0.400 
-0.014 -0.205 
0.000 -0.083 
-0.013 0.004 
0.057 0.245 
-0.016 -0.211 
0.034 0.435 
0.012 0.117 
-0.002 0.110 
0.048 1.183 
-0.007 -0.160 
0.061 0.523 
0.062 0.086 
0.041 0.093 
-0.018 -0.064 
0.016 0.233 
0.014 0.019 
0.092 0.228 
0.0391 0.154 
-0.077 -0.349 
0.051 0.645 
0.005 0.146 
0.081 0.016 
0.042 0.071 
-0.109 -0.561 
-0.050 -0.060 
0.023 0.134 
0.031 -0.216 
APPENDIX C 
MASSACHUSETTS DEPARTMENT OF EDUCATION 
KIND OF COMMUNITY MODEL 
Massachusetts Department of Education Kind of Community Listing 
Community KOC 
Attleboro 1 
Ayer 1 
Boston 1 
Brockton 1 
Cambridge 1 
Chelsea 1 
Chicopee 1 
Clinton 1 
Everett 1 
Fairhaven 1 
Fall River 1 
Fitchburg 1 
Gardner 1 
Gloucester 1 
Greenfield 1 
Haverhill 1 
Holyoke 1 
Lawrence 1 
Leominster 1 
Lowell 1 
Lynn 1 
Malden 1 
Maynard 1 
Medford 1 
Methuen 1 
Milford 1 
New Bedford 1 
North Adams 1 
Northampton 1 
Pittsfield 1 
Provincetown 1 
Quincy 1 
Revere 1 
Salem 1 
Somerville 1 
Southbridge 1 
Springfield 1 
Taunton 1 
Waltham 1 
Watertown 1 
Webster 1 
Westfield 1 
West Springfield 1 
Worcester 1 
Berkshire Hills 1 
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Community 
Andover 
KOC 
2 
Community KOC 
Natick 2 
Arlington 2 Needham 2 
Ashland 2 Newton 2 
Auburn 2 North Andover 2 
Avon 2 Norwood 2 
Bedford 2 Peabody 2 
Belmont 2 Randolph 2 
Beverly 2 Reading 2 
Billerica 2 Saugus 2 
Braintree 2 Shrewsbury 2 
Brookline 2 Somerset 2 
Burlington 2 South Hadley 2 
Canton 2 Stoneham 2 
Chelmsford 2 Stoughton 2 
Danvers 2 Swampscott 2 
Dedham 2 Tewksbury 2 
East Longmeadow 2 Wakefield 2 
Foxborough 2 Walpole 2 
Framingham 2 Wellesley 2 
Franklin 2 Westborough 2 
Grafton 2 West Boylston 2 
Flolbrook 2 Westwood 2 
Hudson 2 Weymouth 2 
Lexington 2 Wilmington 2 
Littleton 2 Winchester 2 
Marblehead 2 Wobum 2 
Marlborough 2 Acton Boxborough 2 
Melrose 2 Concord Carlisle 2 
Milton 2 Union 3 2 
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Community KOC 
Agawam 3 
Barnstable 3 
Belchertown 3 
Bellingham 3 
Bourne 3 
Carver 3 
Dartmouth 3 
Dracut 3 
East Bridgewater 3 
Falmouth 3 
Granby 3 
Harvard 3 
Harwich 3 
Lenox 3 
Ludlow 3 
Lunenburg 3 
Mansfield 3 
Norton 3 
Plymouth 3 
Seekonk 3 
Swansea 3 
Tyngsborough 3 
Wareham 3 
Westport Community 3 
Union 26: Amherst Pelham 3 
Ashbumham Westminster 3 
Bridgewater Raynham 3 
Dennis Yarmouth 3 
Union 34: Freetown Lakevilk 3 
Union 55: Old Rochester 3 
Union 31: Silver Lake 3 
Southwick Tolland 3 
Union 61: Tantasqua 3 
Triton 3 
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Community KOC 
Cohasset 4 
Duxbury 4 
Easton 4 
Georgetown 4 
Hanover 4 
Hingham 4 
Holliston 4 
Hopkinton 4 
Longmeadow 4 
Lynnfield 4 
Manchester 4 
Marshfield 4 
Medfield 4 
Medway 4 
Millis 4 
North Reading 4 
Norwell 4 
Sandwich 4 
Scituate 4 
Sharon 4 
Wayland 4 
Westford 4 
Weston 4 
Union 60: Berlin Bolyston 4 
Union 50: Dover Sherbom 4 
Groton Dunstable 4 
Hamilton Wenham 4 
Hampden Wilbraham 4 
King Philip 4 
Lincoln Sudbury 4 
Masconomet 4 
Mendon Upton 4 
Nashoba 4 
Pentucket Regional 4 
Wachusett Reg 4 
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Community KOC 
Abington 5 
Amesbury 5 
Easthampton 5 
Hatfield 5 
Hopedale 5 
Hull 5 
Union 29 5 
Leicester 5 
Middleborough 5 
Millbury 5 
Monson 5 
Newburyport 5 
North Attleborough 5 
Northbridge 5 
North Brookfield 5 
Oxford 5 
Palmer 5 
Rockland 5 
Uxbridge 5 
Ware 5 
West Bridgewater 5 
Winchendon 5 
Winthrop 5 
Adams Cheshire 5 
Athol Royalston 5 
Blackstone Millville 5 
Central Berkshire 5 
Dudley Charlton Regional 5 
Union 38: Frontier 5 
Gill Montague 5 
Mohawk Trail 5 
Narragansett 5 
Pioneer Valley Reg. 5 
Quabbin 5 
Ralph Mahar 5 
Spencer East Brookfield 5 
Quabog Regional 5 
Whitman Hanson 5 
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Community KOC 
Douglas 6 
Sutton 6 
Dighton Rehoboth 6 
Gateway 6 
Union 66: Hampshire 6 
North Middlesex 6 
Chatham 7 
Hadley 7 
Ipswich 7 
Nantucket 7 
Rockport 7 
Union 54: Nauset 7 
Union 19: Martha's Vineyard 7 
Mount Greylock 7 
Southern Berkshire 7 
Northampton Smith 8 
Worcester Trade Complex 8 
Assabet Valley 8 
Blackstone Valley Reg. 8 
Blue Hills Voc. 8 
Bristol Plymouth Voc Tech 8 
Cape Cod Reg. Voc. Tech. 8 
Franklin County 8 
Greater Fall River 8 
Greater Lawrence 8 
Greater New Bedford 8 
Greater Lowell Voc. Tech. 8 
So Middlesex Voc Tech Reg 8 
Minute Man Voc. Tech. 8 
Montachusett Voc. Tech. 8 
Northern Berkshire Voc. 8 
Nashoba Valley Tech. 8 
Northeast Metro Voc. 8 
North Shore Reg Voc 8 
Old Colony Voc. Tech. 8 
Pathfinder Voc. Tech. 8 
Shawsheen Valley Voc Tech 8 
Southeastern 8 
South Shore Reg. Voc Tech 8 
S. Worcester County Voc. 8 
Tri County 8 
Upper Cape Cod Voc. Tech. 8 
Whittier Vocational 8 
Bristol County Agric. 8 
Essex Agric. Tech. 8 
Norfolk County Agric. 8 
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APPENDIX D 
EDUCATION ACHIEVEMENT COMMUNITY (EAC) LISTING 
Community Achievement Factor 
Weston 1.183 
Sherbom 1.143 
Dover 1.103 
Wellesley 0.986 
Carlisle 0.952 
Sudbury 0.853 
Boxford 0.796 
Concord 0.788 
Wayland 0.786 
Cohasset 0.687 
Winchester 0.645 
Medfield 0.637 
Lexington 0.613 
Southborough 0.607 
Stow 0.604 
Acton 0.603 
Bolton 0.588 
Duxbury 0.558 
Topsfield 0.551 
Andover 0.542 
Wenham 0.542 
Longmeadow 0.538 
Needham 0.536 
Manchester 0.534 
Boxborough 0.530 
Lincoln 0.527 
Marblehead 0.526 
Westwood 0.523 
Newton 0.515 
Hingham 0.514 
Norfolk 0.501 
Norwell 0.488 
Bedford 0.483 
Westford 0.435 
Lynnfield 0.433 
Dunstable 0.433 
Nahant 0.431 
Holliston 0.429 
Belmont 0.428 
Hopkinton 0.423 
Sharon 0.404 
Reading 0.400 
West Newbury 0.400 
EAC 1 
DemographicaUy Enhanced 
Communities 
EAC 2 
EAC 3 
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Community Achievement Factor 
Milton 0.394 
Ashland 0.386 
Pelham 0.384 
Canton 0.380 
Northborough 0.366 
Paxton 0.363 
North Andover 0.361 
Natick 0.357 
Swampscott 0.352 
Scituate 0.351 
Princeton 0.350 
Mendon 0.349 
Groton 0.342 
Chelmsford 0.329 
Hamilton 0.327 
Medway 0.323 
Walpole 0.310 
Hanover 0.309 
North Reading 0.309 
Burlington 0.306 
Holden 0.298 
Millis 0.293 
Franklin 0.278 
Boylston 0.274 
Littleton 0.265 
Easton 0.264 
Richmond 0.259 
Rowley 0.254 
Leverett 0.253 
Melrose 0.252 
Arlington 0.249 
Westborough 0.245 
Wilbraham 0.233 
Brookline 0.232 
Shrewsbury 0.231 
Williamstown 0.228 
Marshfield 0.227 
Orleans 0.221 
Ipswich 0.220 
West Boylston 0.218 
Upton 0.202 
Mount Washington 0.201 
Chilmark 0.200 
EAC 4 
Demographically Enhanced 
Communities 
EAC 5 
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Berlin 
Montgomery 
Foxborough 
Conway 
Mansfield 
Newburyport 
Wakefield 
Harvard 
Hopedale 
Rockport 
Georgetown 
Danvers 
Petersham 
Wilmington 
Windsor 
Tewksbury 
Nantucket 
Groveland 
Billerica 
Maynard 
Wrentham 
Sandwich 
Norwood 
Braintree 
Rutland 
Sterling 
Deerfield 
Westhampton 
Mattapoisett 
Dedham 
Watertown 
Lakeville 
Pepperell 
Edgartown 
Hampden 
Westminster 
Chatham 
Essex 
Bridgewater 
South Hadley 
Community Achievement Factor 
0.196 
0.191 
0.182 
0.178 
0.178 
0.176 
0.175 
0.174 
0.167 
0.166 
0.161 
0.158 
0.157 
0.154 
0.146 
0.145 
0.145 
0.136 
0.136 
0.135 
0.134 
0.129 
0.127 
0.126 
0.126 
0.124 
0.121 
0.117 
0.117 
0.117 
0.116 
0.115 
0.113 
0.112 
0.110 
0.110 
0.107 
0.103 
0.100 
0.100 
EAC 6 
Demographically Enhanced 
Communities 
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Community Achievement Factor 
Framingham 0.099 
Lunenburg 0.096 
Newbury 0.095 
North Attleborough 0.094 
Whately 0.093 
Southampton 0.092 
Stoneham 0.088 
Weymouth 0.086 
Shutesbury 0.084 
Sutton 0.083 
Alford 0.083 
Seekonk 0.082 
East Longmeadow 0.078 
Pembroke 0.075 
Blandford 0.072 
Townsend 0.072 
Rehoboth 0.072 
Brewster 0.072 
Wobum 0.071 
Granby 0.069 
Washington 0.068 
Bellingham 0.068 
Plympton 0.064 
Beverly 0.061 
Hanson 0.058 
Saugus 0.057 
Lenox 0.057 
Middleton 0.057 
Hadley 0.055 
Tyngsborough 0.053 
Granville 0.052 
Norton 0.045 
Auburn 0.045 
Hatfield 0.044 
Grafton 0.044 
Ashby 0.044 
Plainville 0.042 
Oakham 0.037 
Tyringham 0.034 
Lancaster 0.032 
Leicester 0.031 
Merrimac 0.029 
Freetown 0.028 
Oak Bluffs 0.028 
Hawley 0.028 
Marlborough 0.026 
Avon 0.023 
Mahon 0.023 
Gill 0.021 
Sturbridge 0.021 
Goshen 0.021 
Hubbardston 0.019 
EAC 7 
DemographicaUy Enhanced 
Communities 
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Community Achievement Factor 
Williamsburg 0.019 
Abington 0.017 
New Salem 0.017 
Raynham 0.016 
Winthrop 0.016 
Tolland 0.007 
Millbury 0.006 
West Tisbury 0.004 
West Bridgewater 0.003 
Chariton 0.000 
Dracut -0.008 
Ashfield -0.009 
East Bridgewater -0.013 
Dighton -0.014 
Kingston -0.014 
Amesbury -0.015 
Dalton -0.015 
Agawam -0.016 
West Brookfield -0.018 
Lanesborough -0.020 
Uxbridge -0.023 
Halifax -0.027 
Hancock -0.030 
New Ashford -0.030 
Hudson -0.037 
Rochester -0.039 
Barnstable -0.040 
Ashbumham -0.046 
Buckland -0.046 
Rowe -0.049 
Plymouth -0.049 
Randolph -0.053 
Waltham -0.054 
Harwich -0.057 
Southwick -0.058 
Worthington -0.060 
Medford -0.064 
Whitman -0.064 
Chesterfield -0.067 
Belchertown -0.070 
Falmouth -0.073 
Quincy -0.074 
Millville -0.076 
Cheshire -0.080 
Shirley -0.083 
West Stockbridge -0.083 
Monson -0.085 
Hinsdale -0.085 
Bourne -0.087 
Truro -0.088 
New Braintree -0.091 
EAC 7 
EAC 8 
DemographicaUy Distressed 
Communities 
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Community Achievement Factor 
Barre -0.092 
Northfield -0.092 
Brimfield -0.097 
Milford -0.097 
Lee -0.097 
Tisbury -0.102 
Amherst -0.104 
Russell -0.107 
Somerset -0.107 
Rockland -0.110 
Stoughton -0.111 
Holland -0.114 
Monterey -0.122 
Swansea -0.124 
Oxford -0.125 
Northbridge -0.133 
Middleborough -0.134 
Eastham -0.134 
Egremont -0.136 
Peabody -0.143 
Cambridge -0.143 
Blackstone -0.147 
Northampton -0.148 
Warwick -0.149 
Clarksburg -0.149 
Stockbridge -0.149 
Berkley -0.150 
Eastham pton -0.153 
Attleboro -0.158 
Leyden -0.158 
Westport -0.160 
Carver -0.166 
Douglas -0.167 
Holbrook -0.169 
Chester -0.169 
Haverhill -0.169 
Gloucester -0.171 
East Brookfield -0.174 
Mashpee -0.175 
Sandisfield -0.175 
Plainfield -0.177 
Dennis -0.180 
North Brookfield -0.181 
Hull -0.183 
Malden -0.185 
Spencer -0.186 
Templeton -0.186 
Dudley -0.192 
Bemardston -0.193 
Methuen -0.196 
EAC 8 
EAC 9 
Demographically Distressed 
Communities 
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Community Achievement Factor 
Great Barrington -0.200 
West Springfield -0.205 
Savoy -0.207 
Clinton -0.209 
Westfield -0.211 
Shelburne -0.212 
New Marlborough -0.214 
Yarmouth -0.216 
Royalston -0.218 
Phillipston -0.228 
Fairhaven -0.229 
Salisbury -0.229 
Salem -0.231 
Hardwick -0.232 
Pittsfield -0.235 
Middlefield -0.236 
Dartmouth -0.239 
Cummington -0.242 
Erving -0.248 
Palmer -0.249 
Leominster -0.253 
Peru -0.255 
Huntington -0.256 
Acushnet -0.258 
Montague -0.265 
Wareham -0.272 
Brookfield -0.275 
Sunderland -0.276 
Ayer -0.276 
Sheffield -0.277 
Webster -0.300 
Becket -0.303 
Gardner -0.306 
Greenfield -0.314 
Adams -0.317 
Charlemont -0.319 
Wales -0.320 
Monroe -0.337 
Heath -0.342 
Everett -0.346 
Winchendon -0.349 
Wellfleet -0.369 
Colrain -0.371 
Ludlow -0.376 
Otis -0.379 
Wendell -0.383 
Athol -0.384 
Ware -0.390 
Provincetown -0.394 
EAC 10 
Demographically Distressed 
Communities 
EAC 11 
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Community Achievement Factor 
Florida -0.404 
Somerville -0.405 
Warren -0.411 
Chicopee -0.417 
North Adams -0.429 EAC 12 
Taunton -0.450 
Revere -0.461 
Orange -0.493 
Worcester -0.561 
Brockton -0.568 
Southbridge -0.609 Demographically Distressed 
Fitchburg -0.617 Communities 
Gosnold -0.633 EAC 13 
Boston -0.672 
Lynn -0.700 
Gay Head -0.738 
Fall River -0.914 
Lowell -0.927 
Springfield -0.957 EAC 14 
New Bedford -1.010 
Chelsea -1.340 
Holyoke -1.349 
Lawrence -1.684 
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APPENDIX E 
INITIAL CLUSTER RUN 
Initial Cluster Run 
Population Cluster 
Abington 13817 1 
Andover 29151 1 
Ashland 12066 1 
Auburn 15005 1 
Avon 4558 1 
Bedford 12996 1 
Bellingham 14877 1 
Belmont 24720 1 
Berlin 2293 1 
Beverly 38195 1 
Bolton 3134 1 
Boylston 3517 1 
Canton 18530 1 
Carlisle 4333 1 
Chelmsford 32383 1 
Cohasset 7075 1 
Concord 17076 1 
Danvers 24174 1 
Dracut 25594 1 
East Longmeadow 13367 1 
Essex 3260 1 
Foxborough 14637 1 
Georgetown 6384 1 
Granby 5565 1 
Groveland 5214 1 
Hamilton 7280 1 
Hampden 4709 1 
Hancock 628 1 
Hanover 11912 1 
Hanson 9028 1 
Holden 14628 1 
Hopedale 5666 1 
Hudson 17233 1 
Ipswich 11873 1 
Lenox 5069 1 
Longmeadow 15467 1 
Lunenburg 9117 1 
Lynnfield 11274 1 
Manchester 5286 1 
Mansfield 16568 1 
Mattapoisett 5850 1 
Maynard 10325 1 
Medway 9931 1 
Mendon 4010 1 
Milford 25355 1 
Millbury 12228 1 
Nahant 3828 1 
Nantucket 6012 1 
Needham 27557 1 
Norfolk 9270 1 
Northborough 11929 1 
Paxton 4047 1 
Pepperell 10098 1 
333 
Petersham 1131 
Raynham 9867 
Rutland 4936 
Saugus 25549 
Seekonk 13046 
Sharon 15517 
Shrewsbury 24146 
Southborough 6628 
Stoneham 22203 
Stow 5328 
Swampscott 13650 
Tewksbury 27266 
Townsend 8496 
Washington 615 
Wayland 11874 
Wenham 4212 
West Boylston 6611 
Westminster 6191 
Westwood 12557 
Weymouth 54063 
Whately 1375 
Wilbraham 12635 
Williamstown 8220 
Wilmington 17651 
Winchester 20267 
Winthrop 18127 
Wobum 35943 
Wrentham 9006 
Adams 9445 
Agawam 27323 
Amesbury 14997 
Athol 11451 
Barnstable 40949 
Berkley 4237 
Blackstone 8023 
Bourne 16064 
Brewster 8440 
Brimfield 3001 
Chariton 9576 
Cheshire 3479 
Chester 1280 
Chicopee 56632 
Colrain 1757 
Cummington 785 
Dennis 13864 
Douglas 5438 
East Bridgewater 11104 
Edgartown 3062 
Egremont 1229 
Everett 35701 
Fairhaven 16132 
Florida 742 
Gardner 20125 
Granville 1403 
Great Barrington 7725 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
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Greenfield 18666 1 
Hadley 4231 1 
Hardwick 2385 1 
Haverhill 51418 1 
Hawley 317 1 
Heath 716 1 
Hingham 19821 1 
Holbrook 11041 1 
Huntington 1987 1 
Lancaster 6661 1 
Lee 5849 1 
Leyden 662 1 
Malden 53884 1 
Methuen 39990 1 
Middlefield 392 1 
North Brookfield 4708 1 
Northbridge 13371 1 
Northfield 2838 1 
Otis 1073 1 
Oxford 12588 1 
Palmer 12054 1 
Pittsfield 48622 1 
Plymouth 45608 1 
Rochester 3921 1 
Rockland 16123 1 
Royalston 1147 1 
Salem 38091 1 
Southwick 7667 1 
Stockbridge 2408 1 
Swansea 15411 1 
Tisbury 3120 1 
Tyngsborough 8642 1 
Uxbridge 10415 1 
Ware 9808 1 
Warren 4437 1 
West Springfield 27537 1 
West Stockbridge 1483 1 
Westfield 38372 1 
Whitman 13240 1 
Winchendon 8805 1 
Worthington 1156 1 
Gosnold 98 1 
Worcester 169759 1 
Montgomery 759 1 
Sterling 6481 1 
Monroe 115 1 
New Braintree 881 1 
Peru 779 1 
Wellesley 26615 2 
Acton 17872 3 
Alford 418 3 
Arlington 44630 3 
Ashby 2717 3 
Billerica 37609 3 
Boxborough 3343 3 
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Braintree 
Bridgewater 
Burlington 
Chatham 
Chilmark 
Dedham 
Deerfield 
Dunstable 
Duxbury 
Easton 
Framingham 
Franklin 
Goshen 
Grafton 
Groton 
Harvard 
Hatfield 
Holliston 
Hopkinton 
Lakeville 
Lexington 
Lincoln 
Littleton 
Marblehead 
Marlborough 
Marshfield 
Medfield 
Middleton 
Millis 
Milton 
Newbury 
Newburyport 
Newton 
North Andover 
North Attleborough 
North Reading 
Norton 
Norvell 
Orleans 
Pelham 
Pembroke 
Plainville 
Princeton 
Quincy 
Randolph 
Rehoboth 
Richmond 
Rockport 
Rowley 
Sandwich 
Scituate 
Sherbom 
South Hadley 
Southampton 
Stoughton 
33836 3 
21249 3 
23302 3 
6579 3 
650 3 
23782 3 
5018 3 
2236 3 
13895 3 
19807 3 
64989 3 
22095 3 
830 3 
13035 3 
7511 3 
12329 3 
3184 3 
12926 3 
9191 3 
7785 3 
28974 3 
7666 3 
7051 3 
19971 3 
31813 3 
21531 3 
10531 3 
4921 3 
7613 3 
25725 3 
5623 3 
16317 3 
82585 3 
22792 3 
25038 3 
12002 3 
14265 3 
9279 3 
5838 3 
1373 3 
14544 3 
6871 3 
3189 3 
84985 3 
30093 3 
8656 3 
1677 3 
7482 3 
4452 3 
15489 3 
16786 3 
3989 3 
16685 3 
4478 3 
26777 3 
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Sudbury 14358 3 
Sutton 6824 3 
Topsfield 5754 3 
Wakefield 24825 3 
Watertown 33284 3 
West Bridgewater 6389 3 
West Brookfield 3532 3 
Westborough 14133 3 
Westford 16392 3 
Westhampton 1327 3 
Weston 10200 3 
Williamsburg 2515 3 
Windsor 770 3 
Acushnet 9554 3 
Ashbumham 5433 3 
Ashfieid 1715 3 
Attleboro 38383 3 
Barre 4546 3 
Becket 1481 3 
Belchertown 10579 3 
Brookfield 2968 3 
Buckland 1928 3 
Carver 10590 3 
Charlemont 1249 3 
Chesterfield 1048 3 
Clarksburg 1745 3 
Clinton 13222 3 
Conway 1529 3 
Dalton 7155 3 
Dartmouth 27244 3 
Dighton 5631 3 
Dudley 9540 3 
East Brookfield 2033 3 
Eastham 4462 3 
Easthampton 15537 3 
Falmouth 27960 3 
Freetown 8522 3 
Gill 1583 3 
Gloucester 28716 3 
Halifax 6526 3 
Harwich 10275 3 
Hinsdale 1959 3 
Holland 2185 3 
Hubbardston 2797 3 
Hull 10466 3 
Kingston 9045 3 
Lanesborough 3032 3 
Leominster 38145 3 
Leverett 1785 3 
Marion 4496 3 
Merrimac 5166 3 
Middleborough 17867 3 
Millville 2236 3 
Monson 7776 3 
Montague 8316 3 
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Monterey 805 3 
New Ashford 192 3 
New Marlborough 1240 3 
New Salem 802 3 
North Adams 16797 3 
Northampton 29289 3 
Oak Bluffs 2804 3 
Orange 7312 3 
Phillipston 1485 3 
Rowe 378 3 
Russell 1594 3 
Salisbury 6882 3 
Sheffield 2910 3 
Shelburne 2012 3 
Shutesbury 1561 3 
Sturbridge 7775 3 
Sunderland 3399 3 
Templeton 6438 3 
Truro 1573 3 
Wales 1566 3 
Wareham 19232 3 
Wellfleet 2493 3 
Wendell 899 3 
West Tisbury 1704 3 
Westport 13852 3 
Yarmouth 21174 3 
Fall River 92703 3 
Fitchburg 41194 3 
Gay Head 201 3 
Ludlow 18820 3 
Revere 42786 3 
Southbridge 17816 3 
Taunton 49832 3 
Chelsea 28710 3 
Ayer 6871 3 
Erving 1372 3 
Plainfield 571 3 
Sandisfield 667 3 
Savoy 634 3 
Boston 574283 4 
Dover 4915 4 
Waltham 57878 4 
Bernardston 2048 4 
Provincetown 3561 4 
Amherst 35228 4 
Brockton 92788 4 
Brookline 54718 4 
Cambridge 95802 4 
Lynn 81245 4 
Somerville 76210 4 
Holyoke 43704 4 
Lawrence 70207 4 
Lowell 103439 4 
New Bedford 99922 4 
Springfield 156983 4 
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Blandford 1187 5 
Boxford 6266 5 
Leicester 10191 5 
Medford 57407 5 
Melrose 28150 5 
Mount Washington 135 5 
Natick 30510 5 
Norwood 28700 5 
Oakham 1503 5 
Peabody 47039 5 
Plympton 2384 5 
Reading 22539 5 
Somerset 17655 5 
Walpole 20212 5 
Mashpee 7884 5 
Spencer 11645 5 
Warwick 740 5 
Webster 16196 5 
Tolland 289 5 
Upton 4677 5 
West Newbury 3421 5 
Shirley 6118 5 
Tyringham 369 5 
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APPENDIX F 
SUBSEQUENT CLUSTER RUN 
Geogr. Name Subsequent Cluster 
Abington 8 
Acton 1 
Acushnet 8 
Adams 6 
Agawam 8 
Alford 8 
Amesbury 8 
Amherst 6 
Andover 1 
Arlington 8 
Ashbumham 8 
Ashby 8 
Ashfield 6 
Ashland 1 
Athol 6 
Attleboro 8 
Auburn 8 
Avon 8 
Ayer 6 
Barnstable 8 
Barre 8 
Becket 6 
Bedford 1 
Belchertown 6 
Bellingham 8 
Belmont 1 
Berkley 8 
Berlin 8 
Bemardston 6 
Beverly 8 
Billerica 8 
Blackstone 8 
Blandford 8 
Bolton 1 
Boston 2 
Bourne 8 
Boxborough 1 
Boxford 1 
Boylston 8 
Braintree 8 
Brewster 8 
Bridgewater 8 
Brimfield 8 
Brockton 4 
Brookfield 6 
Brookline 1 
Buckland 8 
Burlington 1 
Cambridge 4 
Canton 1 
Carlisle 1 
Carver 8 
Chariemont 6 
Chariton 8 
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Chatham 8 
Chelmsford 1 
Chelsea 2 
Cheshire 8 
Chester 8 
Chesterfield 8 
Chicopee 3 
Chilmark 8 
Clarksburg 8 
Clinton 8 
Cohasset 1 
Colrain 6 
Concord 1 
Conway 8 
Cummington 6 
Dalton 8 
Danvers 8 
Dartmouth 8 
Dedham 8 
Deerfield 8 
Dennis 6 
Dighton 8 
Douglas 8 
Dover 1 
Dracut 8 
Dudley 8 
Dunstable 1 
Duxbury 1 
East Bridgewater 8 
East Brookfield 6 
East Longmeadow 8 
Eastham 6 
Easthampton 3 
Easton 8 
Edgartown 8 
Egremont 3 
Erving 8 
Essex 8 
Everett 3 
Fairhaven 8 
Fall River 4 
Falmouth 6 
Fitchburg 4 
Florida 6 
Foxborough 8 
Framingham 8 
Franklin 8 
Freetown 8 
Gardner 6 
Gay Head 8 
Georgetown 8 
Gill 8 
Gloucester 6 
Goshen 8 
Gosnold 8 
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Grafton 8 
Granby 8 
Granville 8 
Great Barrington 3 
Greenfield 6 
Groton 1 
Groveland 8 
Hadley 8 
Halifax 8 
Hamilton 8 
Hampden 8 
Hancock 8 
Hanover 1 
Hanson 8 
Hardwick 6 
Harvard 8 
Harwich 8 
Hatfield 8 
Haverhill 6 
Hawley 8 
Heath 6 
Hingham 1 
Hinsdale 8 
Holbrook 3 
Holden 8 
Holland 8 
Holliston 1 
Holyoke 2 
Hopedale 8 
Hopkinton 1 
Hubbardston 8 
Hudson 8 
Hull 6 
Huntington 6 
Ipswich 8 
Kingston 8 
Lakeville 8 
Lancaster 3 
Lanesborough 8 
Lawrence 2 
Lee 3 
Leicester 8 
Lenox 8 
Leominster 3 
Leverett 8 
Lexington 1 
Leyden 6 
Lincoln 1 
Littleton 8 
Longmeadow 1 
Lowell 4 
Ludlow 3 
Lunenburg 8 
Lynn 4 
Lynnfield 1 
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Malden 3 
Manchester 1 
Mansfield 8 
Marblehead 1 
Marion 3 
Marlborough 8 
Marshfield 8 
Mashpee 6 
Mattapoisett 8 
Maynard 8 
Medfield 1 
Medford 3 
Medway 1 
Melrose 8 
Mendon 1 
Merrimac 8 
Methuen 3 
Middleborough 8 
Middlefield 6 
Middleton 8 
Milford 8 
Millbury 8 
Millis 8 
Millville 8 
Milton 1 
Monroe 6 
Monson 8 
Montague 6 
Monterey 3 
Montgomery 8 
Mount Washington 3 
Nahant 1 
Nantucket 8 
Natick 1 
Needham 1 
New Ashford 8 
New Bedford 4 
Nt'W Braintree 8 
New Marlborough 3 
New Salem 8 
Newbury 8 
Newburyport 8 
Newton 1 
Norfolk 1 
North Adams 6 
North Andover 1 
North Attleborough 8 
North Brookfield 8 
North Reading 8 
Northampton 6 
Northborough 1 
Northbridge 8 
Northfield 3 
Norton 8 
Norwell 1 
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Norwood 8 
Oak Bluffs 8 
Oakham 8 
Orange 6 
Orleans 8 
Otis 6 
Oxford 8 
Palmer 6 
Paxton 1 
Peabody 3 
Pelham 8 
Pembroke 8 
Pepperell 8 
Peru 6 
Petersham 8 
Phillipston 6 
Pittsfield 6 
Plainfield 6 
Plainville 8 
Plymouth 8 
Plympton 8 
Princeton 8 
Provincetown 6 
Quincy 3 
Randolph 8 
Raynham 8 
Reading 1 
Rehoboth 8 
Revere 6 
Richmond 8 
Rochester 8 
Rockland 8 
Rockport 8 
Rowe 8 
Rowley 8 
Royalston 6 
Russell 8 
Rutland 8 
Salem 6 
Salisbury 6 
Sandisfield 8 
Sandwich 8 
Saugus 8 
Savoy 6 
Scituate 1 
Seekonk 8 
Sharon 1 
Sheffield 6 
Shelburne 6 
Sherbom 1 
Shirley 8 
Shrewsbury 8 
Shutesbury 6 
Somerset 8 
Somerville 4 
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South Hadley 8 
Southampton 8 
Southborough 1 
Southbridge 6 
Southwick 8 
Spencer 6 
Springfield 4 
Sterling 8 
Stockbridge 3 
Stoneham 8 
Stoughton 8 
Stow 1 
Sturbridge 8 
Sudbury 1 
Sunderland 6 
Sutton 8 
Swampscott 1 
Swansea 8 
Taunton 3 
Templeton 8 
Tewksbury 8 
Tisbury 6 
Tolland 8 
Topsfield 1 
Townsend 8 
Truro 8 
Tyngsborough 8 
Tyringham 3 
Upton 8 
Uxbridge 8 
Wakefield 8 
Wales 6 
Walpole 1 
Waltham 8 
Ware 6 
Wareham 6 
Warren 6 
Warwick 8 
Washington 8 
Watertown 8 
Wayland 1 
Webster 6 
Wellesley 1 
Wellfleet 6 
Wendell 6 
Wenham 1 
West Boylston 8 
West Bridgewater 8 
West Brookfield 8 
West Newbury 1 
West Springfield 3 
West Stockbridge 8 
West Tisbury 6 
Westborough 8 
Westfield 6 
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Westford 1 
Westhampton 8 
Westminster 8 
Weston 1 
Westport 8 
Westwood 1 
Weymouth 8 
Whately 8 
Whitman 8 
Wilbraham 8 
Williamsburg 8 
Williamstown 8 
Wilmington 8 
Winchendon 6 
Winchester 1 
Windsor 8 
Winthrop 8 
Woburn 8 
Worcester 4 
Worthington 6 
Wrentham 8 
Yarmouth 6 
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APPENDIX G 
CORRELATIONS 
Correlation Coefficients 
CAF Z10AVG Z4AVG Z8AVG Z_COL Z_FAM$ 
CAF 1.0000 .6426 .5251 .6314 .7614 .8884 
Z10AVG .6426 1.0000 5010 .5988 .5458 .5539 
Z4AVG .5251 .5010 1.0000 .5998 .3556 .4559 
Z8AVG .6314 .5988 .5998 1.0000 .4479 .5741 
Z_COL .7614 .5458 .3556 .4479 1 0000 .7332 
Z_FAM$ .8884 .5539 .4559 .5741 .7332 1.0000 
ZJOWA .7106 .5688 .5774 .5400 .5282 .5726 
Z_POV -.8125 -.4935 -.4742 -.5417 -.3674 -.6183 
ZMEAPOVE .7120 .8251 8222 .8816 .5330 .6278 
ZNONENG -.4848 -.2985 -.2559 -.2886 -.0512 -.1572 
ZPPE .2739 .2851 .1422 .2253 .5034 .2817 
ZPRVSCHL .0384 -.0643 -.0824 .0039 .208 i .1309 
ZSPAR -.7218 -.4612 -.4364 -.4727 -.3507 -.4479 
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ZJOWA Z_POV ZMEAPOVE ZNONENG ZPPE ZPRVSCHL 
CAF .7106 -.8125 .7120 -.4848 .2739 .0384 
Z1OAVG .5688 -.4935 .8251 -.2985 .2851 -.0643 
Z4AVG .5774 -.4742 .8222 -.2559 .1422 -.0824 
Z8AVG .5400 -.5417 .8816 -.2886 .2253 .0039 
Z_COL .5282 -.3674 .5330 -.0512 .5034 .2084 
Z_FAM$ .5726 -.6183 .6278 -.1572 .2817 .1309 
Z_IOWA 1.0000 -.6016 .6643 -.4602 .1841 -.1255 
Z_POV -.6016 1.0000 -.5977 .5326 .0050 .0682 
ZMEAPOVE .6643 -.5977 1.0000 -.3332 .2585 -.0536 
ZNONENG -.4602 .5326 -.3332 1.0 .1301 .1859 
ZPPE .1841 .0050 .2585 .1301 1.00 .1513 
ZPRVSCHL -.1255 .0682 -.0536 .1859 .1513 1.00 
ZSPAR -.5220 .7897 -.5417 .4707 -.1505 .188 
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APPENDIX H 
CAF PREDICTOR MODEL 
CAF PREDICTOR MODEL 
This predictor formula is derived in the following manner: 
1, Compare the range in CAF variation (Weston: 1.183 to Lawrence - 
1.684) to the range in MEAP variation statewide (Weston: 1504 to Holyoke: 
1175). 
2. Determine the total CAF range (2.867) and the total MEAP range 
(329) and determine the relationship between the two ranges. This is done 
by dividing MEAP range by CAF range (329/2.867) which give us a number 
of 115 MEAP points per point of CAF. 
3. Using statewide MEAP average (1355) as the baseline, develop a 
formula which predicts MEAP performance based solely on CAF affect on 
the average. This would be: 
CAF Predicted Score = State average MEAP + (CAF)(MEAP points per 
CAF unit) 
For example, if a town had a CAF of .500 using the formula would produce 
the following: 
CAF Predicted Score = (1355) + (.500)(115) 
CAF Predicted Score = (1355) + (57.5) 
CAF Predicted Score = 1413 
As is the case in any model, there are assumptions behind this one. The 
formula for the CAF predicted score assumes a continuous and consistent 
relationship between CAF and MEAP and it uses the statewide MEAP 
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The CAF-predicted score is a theoretical value that predicts the score a 
community should achieve based solely on external demographics. It does 
not reference per-pupil spending, drop-out rate, or any other traditional 
education indicators. The CAF predicted score model does not settle any 
questions about causation or school effectiveness; it does give the observer a 
contextual point of departure for further research. 
Using examples from Chapter 8 produces the following: 
Brockton, Worcester, and Cambridge 
Brockton's CAF predicted score = (1355) +(-568)(115) 
= (1355)+ (-64) 
CAF Predicted Score = 1282 
(Actual MEAP 
1229) 
Worcester's CAF predicted score = (1355) +(-.561)(115) 
= (1355)+ (-64) 
CAF Predicted Score = 1282 
(Actual MEAP 
1355) 
(Brockton and Worcester have similar CAF's so the predicted score is the 
same.) 
353 
Cambridge's CAF predicted score = (1355) +(-.143)(115) 
= (1355)+ (-17) 
CAF Predicted Score = 1338 
(Actual MEAP 
1258) 
With these baselines established, further inquiry might look at funding 
levels; student-teacher ratios; curriculum content; school design; support 
services, etc. in order to begin to understand how a school system is 
performing. 
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APPENDIX I 
CAF STATISTICAL ANALYSIS 
THE CAF STATISTICAL ANALYSIS 
Variables in the Principal Component Analysis (PCA) 
1. PCSPAR 
2. PCPRVSCH 
3. PCCOL 
4. PCNONENG 
5. FAM_$ 
6. PCPOV 
%SPAR (% Single Parent) 
%PRVSCHL (% of School-age 
Population Attending Private School) 
% COL (% College Graduates) 
%NONENG (% Non-English Speaking) 
Fam$ (Average Family Income) 
% POV (% Below Poverty Line) 
Initial Statistics 
Variable Communality Factor Eigenvalue Pet of Var Cum Pet 
Z_COL 1.00 * 1 2.87545 47.9 47.9 
Z_FAM$ 1.00 * 2 1.47526 24.6 72.5 
Z_POV 1.00 * 3 .75435 12.6 85.1 
ZNONENG 1.00 * 4 46719 7.8 92.9 
ZPRVSCHL 1.00 * 5 .30374 5.1 97.9 
ZSPAR 1.00* 6 12401 2.1 100.0 
PCA extracted 2 factors. 
Factor Matrix: 
Factor 1 
Z_COL -.65355 
Z_FAM$ -.79505 
Z_POV .90046 
ZNONENG .553% 
ZPRVSCHL .04345 
ZSPAR .83463 
Factor 2 
.58664 
.43301 
.17300 
.55118 
.72848 
.28143 
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Final Statistics 
Variable Communality Factor 
Z_COL .77128 * 1 
Z_FAM$ .81961 * 2 
Z_POV .84076 * 
ZNONENG .61067 * 
ZPRVSCHL .53258 * 
ZSPAR .77582 * 
Eigenvalue Pet of Var Cum Pet 
2.87545 47.9 47.9 
1.47526 24.6 72.5 
(VARIMAX rotation 1 for extraction 1 in analysis 1 - Kaiser Normalization. 
VARIMAX converged in 3 iterations.) 
Factor Transformation Matrix 
Factor 1 Factor 2 
Factor 1 .74840 -.66324 
Factor 2 .66324 .74840 
Rotated Factor Matrix 
Factor 1 Factor 2 
Z_COL -.10003 .87251 
Z_FAM$ -.30783 .85138 
Z_POV .78865 -.46775 
ZNONENG .78015 .04509 
ZPRVSCHL .51568 .51638 
ZSPAR .81130 -.34294 
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The results of the regression analysis are reproduced below. 
Equation Number 1: Dependent Variable MEAPOVER (Overall MEAP Average) 
Variable(s) Entered on Step Number 
1.. PCSPAR %SPAR (% Single Parent) 
2.. PCPRVSCH %PRVSCHL (% Attending Private School) 
3.. PCCOL % COL (% College Graduates) 
4.. PCNONENG %NONENG (% Non-English Speaking 
5.. FAM_$ Fam$ (Average Family Income) 
6.. PCPOV % POV (% Below Poverty Line) 
Multiple R .71810 
R Square .51567 
Adjusted R Square .50722 
Standard Error 37.33333 
Analysis of Variance 
DF 
Regression 6 
Residual 344 
F = 61.04214 Signif F = .0000 
Sum of Squares 
510475.07078 
479459.56186 
Mean Square 
85079.17846 
1393.77780 
Var-Covar Matrix of Regression Coefficients (B) 
Below Diagonal: Covariance Above: Correlation 
PCPRVSCH PCCOL PCNONENG FAM_$ PCPOV PCSPAR 
PCSPAR 3988.22903 -.24062 .26540 -.05180 -.19783 -.66709 
PCPRVSCH -484.64192 1017.22007 -.19556 -.11140 00746 .10835 
PCCOL 394.37770 -146.76265 553.67113 -.00249 -.68165 -.26204 
PCNONENG -93.73853 -101.80258 -1.67548 821.0391 -.16448 -.36726 
FAM_$ -.00368 7.003E-05 -.00472 -.00139 8.671E-08 .53724 
PCPOV 
-4574.4143 375.21872 -669.49620 -1142.648 .01718 11790.09 
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Variables in the Equation 
Variable B SEB 95% Codce Intrvl B Beta 
FAM_$ .001306 2.9446E-04 7.27318E-04 001886 .304995 
PCCOL 86.141 23.530217 39.860 132.422 .214 
PCNONENG -68.453 28.653 -124.815 12.095 -.110 
PCPOV -215.682 108.582 -429.251 -2.114 -.155 
PCPRVSCH -63.533 31.893 -126.272 .808274 -.080 
PCSPAR -135.525 63.152 -259.739 -11.312 -.139 
(Constant) 1324.161 16.882 1290.955 1357.367 
Variable T SigT 
FAM_$ 4.437 .0000 
PCCOL 3.661 .0003 
PCNONENG -2.389 .0174 
PCPOV -1.986 .0478 
PCPRVSCH -1.992 .0471 
PCSPAR -2.146 .0326 
(Constant) 78.434 .0000 
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